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The song of Durin 
… 
A king he was on carven throne 
In many-pillared halls of stone 
With golden roof and silver floor, 
And runes of power upon the door. 
The light of sun and star and moon 
In shining lamps of crystal hewn 
Undimmed by cloud or shade of night 
There shone forever fair and bright. 
 
There hammer on the anvil smote, 
There chisel clove, and graver wrote; 
There blade was forged and bound the hilt; 
The delver mined, the mason built. 
There beryl, pearl, and opal pale 
And metal wrought like fishes' mail, 
Buckler and corslet, axe and sword, 
And shining spears were laid in hoard. 
… 
The world is grey, the mountains old, 
The forge's fire is ashen-cold; 
No harp is wrung, no hammer falls: 
The darkness dwells in Durin's halls; 
The shadow lies upon his tomb 
In Moria, in Khazad-dûm. 
But still the sunken stars appear 
In dark and windless Mirrormere; 
There lies his crown in water deep, 
Till Durin wakes again from sleep. 
 
(Tolkien, J.R.R., 1959. The Journey of the Nine Companions. London: Allen and Unwin.) 
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Preface 
The poem on the previous page tells the story of Durin, father of the first house of 
dwarfs in the work of Tolkien. The words of this poem have followed and inspired me 
during the research and writing. I thought this poem a fitting introduction, since it 
mirrors elements that are key to this thesis. The poem talks about the rise of a monarch, 
who in archaeological discourse would be labelled part of the elite. The monarch’s 
wealth is expressed through metal objects and gemstones, hoarding of weapons, his 
large and exorbitant residence and his crown as a symbol of power. However, all his 
wealth could not fend of the desolation of his palace. However, all is not lost, since the 
evidence for his power is preserved in the deposit of his glittering crown and the various 
hoards of weapons deposited during his lifetime. These metal deposits are therefore 
interpreted as a testimony of wealth and locked away in the archaeological record. 
When explained like this it forms a direct parallel with the archaeological literature on 
the proliferation of the elite and metal deposits of Bronze Age Europe. Simultaneously, 
it shows one of the interpretations of the many metal deposits of the Bronze Age. These 
metal deposits are thought to have been deposited by the elite to demonstrate their 
wealth (Earle et al. 2015, 643). This interpretation of metal deposits is the main subject 
of this thesis. 
Over the last two years many people have helped me with the creation of this thesis, a 
few of which deserve a mention here. First and foremost is David Fontijn, my supervisor. 
David’s guidance and unrelenting support was invaluable for writing this thesis. Second 
is Merel Spithoven, who helped with developing a scientific writing style, as well as 
proofreading every chapter. Third is Erik Kroon, Erik was always willing to help by either 
discussing the subject or proofreading texts. This thesis would also not have been what 
it is now without Leah Powel, with whom I have worked closely during the first year of 
my research master. This work provided a lot of inspiration for the database and the first 
part of the dataset of this thesis. Additionally, I would like to thank Catalin Popa for 
providing help whenever I struggled with procuring base maps or needed sound advice 
on database design.  
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1 Introduction 
One of the most puzzling practises of the European Bronze Age is the deposition of large 
numbers of bronze objects within inaccessible places within the landscape (Fontijn 2016, 
6). These objects were deliberately thrown away, as is demonstrated by the sheer 
number of objects in one metal deposit and the careful arrangement of some of these 
hoards (Fontijn 2016, 2). But, why would Bronze Age cultures throw away objects that 
were completely recyclable (ibidem)? 
Over the years many theories have risen on how to interpret these hoards. The metal 
deposits both within and outside of funerary context have long been used as evidence 
for an elite that rose within the Bronze Age by controlling the trade of metal (Earle 1997, 
6). Therefore, the rise of elite has often been linked to the rise of metal deposits in 
Bronze Age Europe (Radivojević et al. 2018, 3).  
This thesis investigates the highly influential model of Earle et al. (2015), which models 
the proliferation of the elite during the Bronze Age through the spatial analysis of metal 
deposits. The model of Earle et al. is put forward in their 2015 article: The Political 
Economy and Metal Trade in Bronze Age Europe, Understanding Regional Variability in 
Terms of Comparative Advantages and Articulations.  
The theory of Earle et al. is top-down. They propose an inductive model, which they do 
not test deductively. The article does not produce any spatial analysis that supports their 
theory. The model of Earle et al. (2015) interprets metal deposits as a proxy for elite 
power. These metal deposits are an expression of the wealth and influence elites gained 
by controlling long-distance exchange (Earle et al. 2015, 634). According to Earle et al. 
elites controlled the trade for metals by controlling various bottlenecks within the trade 
system (ibidem). Earle et al. claim that concentrations of metal deposits would develop 
near these bottlenecks. According to Earle et al. these deposits are the evidence of the 
control by the elite (Earle et al. 2015, 643). 
This thesis will take a deductive approach to investigate the model of Earle et al. (2015) 
by analysing the spatial distribution of metal deposits in four case studies, Brittany 
(France), Thy (Denmark), the Carpathian Basin (Hungary), and Holland (The 
Netherlands), during the Early- and Middle Bronze Age (EBA and MBA). Both Thy and the 
Carpathian Basin are covered in the article of Earle et al., examples from both regions as 
used as evidence for their theory. Both regions however deserve to be re-examined, 
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since Earle et al. do not provide the spatial distribution of bottlenecks and associated 
metal deposits. It is important to state that this research will be done diachronically, 
since the Bronze Age does not start at the same time in all the case studies. The model 
of Earle et al. will be considered true if the spatial distribution shows that the metal 
deposits corelate with bottlenecks. Likewise, the model will be rejected if the 
distribution of metal deposits does not correlate with the bottlenecks proposed by Earle 
et al. (2015). 
The remainder of this introduction will provide background information on the Bronze 
Age of Europe and the formation of the research question. 
1.1 The European Bronze Age 
The European Bronze Age has attracted the attention of many archaeologists over the 
last century. Arguably the most famous of which was Gordon Childe, often regarded as 
one of the founders of modern archaeology (Renfrew and Bahn 2012, 32). His books on 
the Bronze Age are considered classics (Childe 1930; 1950; 1958) and inspired a new 
generation of pioneering researchers of which the current descendants include Kristian 
Kristiansen, Thomas Larson, David Fontijn, Timothy Earle and Richard Bradley. 
Moreover, Childe’s Cultural-Historical approach into Bronze Age Europe paved the way 
for archaeology to mature theoretically (Renfrew and Bahn 2012, 32). The study of the 
European Bronze Age has therefore played a fundamental role in the establishment of 
archaeology as a mature science (Sherratt 1981, 151; Smith 2009, 4).   
1.1.1 Metal in the Bronze Age 
The Bronze Age is first and foremost aptly named. With the widespread adoption of tin-
bronze communities had to find ways to gain access to both components of this alloy, 
which were spread unevenly across Europe (Radivojević et al. 2018, 3). This uneven 
availability of copper and tin necessitated exchange, which caused the creation of large 
exchange networks (Childe 1930 in Fontijn 2016, 5). Since bronze was used both for 
basic tools and as a display of wealth Earle et al. assume that all members of society had 
a constant need of bronze (Earle et al. 2015, 635; Radivojević et al. 2018, 22).  
Every year new articles propose that metal trade brought Europe a large degree of 
connectiveness (Radivojević et al. 2018, 3). Harding argues that this connectiveness is 
one of the most intriguing and integral parts of Bronze Age research (Harding 2013, 
380). Vandkilde speaks of “Bronzization”, stating that this early stage of globalisation 
had one major motor: bronze (Vandkilde 2016, 104). Earle et al. claim that obtaining 
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bronze saw regions develop and profit off unique, regional comparative advantages and, 
the possibility for the emerging elite to increase and consolidate their position (Earle et 
al. 2015, 633). The position of the elite could be strengthened by controlling either the 
flow of bronze into or within a region or controlling the “export” products (Kienlin 2013, 
415; Earle et al. 2015, 634). The fact that bronze could be 100% recycled might have 
made bronze become a form of capital, any artefact had value since it could be shaped 
into any new form (Fontijn 2016, 5). 
According to Kristiansen, Larson and Earle, the elite controlled long distance trading 
networks which forged the connectiveness of the Bronze Age (Earle et al. 2015, 634). 
Trade happened between elites and independent, professional traders (Earle 1997; 
Kristiansen and Larson 2005; Kristiansen and Suchowska-Ducke 2015, 362). Kristiansen, 
Larson and Earle also stress the importance of a new warrior class as consumer of metal 
goods and protector of trade (Earle et al. 2015, 646).  
Earle and Kristiansen further argue that differential access to metal was the essential 
difference between elite and commoner (Kristiansen and Earle 2014, 236). Kristiansen 
argues that long distance networks enabled the emergence of professional specialists, 
such as warriors, traders and ritual experts (Kristiansen and Suchowska-Ducke 2015, 
365). Kristiansen additionally states that exchange of goods has therefore been an 
important aspect of Bronze Age research and probably society, since it leads to the first 
age where economic dominance resulted into a widely spread hierarchical society 
(ibidem).  
1.1.2 Metal and the Bronze Age elite 
Childe stated, as early as the last century, that during the Bronze Age we see the 
proliferation of the elite, transforming a widely considered egalitarian society, to a wide-
spread stratified social order (Childe 1930, 40). While his work is almost 90 years old at 
the time of writing this thesis, the proliferation of an elite as an identifying process 
during the Bronze Age is still considered true (Earle et al. 2015, 633).  
Evidence of this claim is often found in the burial rites of the Bronze Age. During most of 
the Bronze Age only a small percentage of the population are buried under monumental 
grave mounds, sometimes with lavish grave goods. This has traditionally been explained 
as a sign of a stratified society (Balquet 2001, 12; Earle et al. 2015, 647). Grave goods 
were also present in the Late Neolithic burial mounds. However, grave good 
assemblages become more auspicious in the Bronze Age. Bronze Age graves contain 
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more objects, many of which were made of metal. According to Renfrew this is evidence 
of a new age with a higher degree of individualisation (Renfrew 1984). 
1.2 Research question 
Earle et al.’s model is the result of decades of research and is one of the most 
sophisticated models on elite proliferation during the Bronze Age at the moment of 
writing this thesis (Radivojević et al. 2018, 3). The model allegedly fits the archaeological 
record of regions that Earle has traditionally focussed on: the Danube valley of Hungary, 
or more specific the Benta Valley; and Thy, a region in Denmark (Earle et al. 2015, 648). 
However, Earle et al. (2015) have only looked at a small number of regions and have not 
demonstrated the accuracy of their model on other parts of Europe with the same or 
similar pre-requisites during the Bronze Age. Additionally, Earle et al. do not provide 
distribution maps or a deductive study that supports their model. Therefore, it is 
necessary to revisit this model.  
This thesis will verify the model of Earle et al. (2015) and project the proposed theories 
on new areas with similar prerequisites as Thy and the Danube Valley to see if the model 
holds true in other regions of Europe. The new areas are: Brittany (France) and Holland 
(The Netherlands). This thesis will also re-evaluate the already covered regions of Thy 
and the Danube valley. furthermore, it will extent the research area of the Danube 
valley to cover all of Hungary. This allows a comparison of the metal deposits in the 
Danube valley with other regions of the country. The focus is on cataloguing metal finds, 
analysing their spatial distribution and investigating whether these metal deposits 
corelate spatially with bottlenecks.  
This thesis will approach each region diachronically. Meaning that this thesis researches 
what is considered the Early Bronze Age (EBA) and Middle Bronze Age (MBA) for that 
respective region, even though the Bronze Age starts at different dates in each region 
(Fontijn 2002, 10). This thesis will make one exception in regard to the metal finds of 
Hungary. Earle et al. only refer to metal deposits of the Hajdúsámson and Koszider 
phase (Earle et al. 2015, 641). By only referring to the metal deposits of the 
Hajdúsámson and Koszider phase, Earle et al. deem that the metal deposits of this 
period are representative for the entire EBA and MBA. It needs to be acknowledged that 
this is obviously not true. However due to time constraints and the objective of 
investigating the model of Earle et al. this thesis will only investigate this Hajdúsámson 
and Koszider phase in Hungary.  
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Both the EBA and MBA are studied, since both eras are traditionally thought to use 
bronze differently. Childe theorized that bronze was not used on daily basis prior to the 
Bronze Age and for some regions not even at the beginning of the EBA (Childe 1930, 
138-139). The MBA however sees a frequent use of bronze, both for tools and 
weaponry. This suggests that bronze exchange and or trade has been consolidated in 
this period (Childe 1930, 168). Even though, these claims by Childe are over 90 years old, 
they are still believed to be true (Earle et al. 2015, 636) 
This thesis therefore uses the model of Earle et al. (2015) to investigate the main 
research question: What is the contribution of the model of Earle et al. (2015) to the 
investigation on how metal exchange, modelled through metal finds, informs on elite 
proliferation during the Bronze Age.  
The model of Earle et al. (2015) will be elaborated upon in chapter 2. Further 
information on the selection of the case studies, which will give its own perspective on 
the main research question will be provided in chapter 3. The general methodology for 
this thesis will be outlined in chapter 4. Chapter 5 to 8 document the spatial analysis of 
the key case studies of Brittany (France), the Carpathian Basin (Hungary), Thy 
(Denmark), Holland (The Netherlands) and, additional background information on 
metalwork, domestic sites and bottlenecks. The results and implication of the analysis 
for the model of Earle et al. 2015 will be discussed in chapter 9. Chapter 10 will conclude 
the thesis by answering the main research question and suggesting new avenues for 
research.  
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2 The Model of Earle et al. 2015 
This chapter will focus on the model on Bronze Age exchange and the proliferation of 
the elite as proposed by Earle, Ling, Uhner, Stos-Gale and Melheim in their 2015 article: 
The Political Economy and Metal Trade in Bronze Age Europe: Understanding Regional 
Variability in Terms of Comparative Advantages and Articulations. 
The model connects the emergence of elites with wealth acquisition from a political 
economy perspective (Earle et al. 2015, 633). A political economy perspective states that 
since no one participant in an economic system is fully self-sufficient, every participant 
needs to obtain goods, services, commodities or materials via other participants 
(Feinman and Nicolas 2004, 2). This dependency on others means that social relations 
are strained by economic self-interest. This economic self-interest combined with the 
need to supplement one’s own access to goods, services, commodities or materials 
creates power relations (ibidem). 
The three main pillars of the model are that different regions have different comparative 
advantages, which lead to an increase in long-distance trade and differential access to 
these long-distance exchanges (Earle et al. 2015, 648). This means that social 
stratification and power relations emerge through a differential access to wealth and or 
commodities obtainable trough long-distance exchange, which is fuelled by the 
comparative advantages of each region. In the next sections the three pillars of the Earl 
et al.’s model will be explained 
2.1 Comparative advantage 
Comparative advantage is a law from economics, coined by David Ricardo in the 1817 
(Ricardo 1817). Ricardo stated that that country or regions would benefit from free 
trade, even though they might be better in producing every product than another 
country or region. Countries or regions should develop a specialisation in one or a 
limited number of national or regional industries in which it had the greatest 
competitive edge (Deardorff 1980, 91). Combined with free trade focusing on the 
comparative advantage would be the most profitable for both regions and maintain or 
further develop a global trading network (OpenStax College 2014, 468). 
Earle et al. 2015 apply the law of comparative advantage as a theory for the emergence 
of the widespread network of bronze exchange during the Bronze Age (Earle et al. 2015, 
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636). They state that “Many European regions were probably able to develop 
comparative advantages in productive processes and particular products…” (Earle et al. 
2015, 648). These comparative advantages would, according to Earle et al., mainly 
manifest in commodities, interchangeable resources, rather than staple products such 
as agricultural produce (ibidem; Chapter 4.1.1). Earle et al. list amber, copper, furs, glass, 
gold, ivory, jet, hides, salts, shells, silver, textiles, tin and wool, each of which would 
have been produced in a region with the comparative advantage for it (Figure 1; Earle et 
al. 2015, 635). However, Earle et al. acknowledge that these are probably only a small 
part of traded goods (ibidem). Some of these goods would also have been more sought 
after, making some more valuable than others (ibidem). Metal, especially copper and tin 
would have been priced the most, with the other goods primarily being used to trade for 
metal (Earle et al. 2015, 639).  
The comparative advantage of a region would have been determined by its natural 
resources, landscape, demography, knowledge, capital investments and ideology 
(Deardorff 1980, 91). However, this is not explicitly mentioned by Earle et al. (2015). 
Earle et al. seem to state the natural resources available in a region as the most 
important for creating a comparative advantage (Earle et al. 2015, 636), since their chief 
commodities are natural resources such as ores and amber (Earle et al. 2015, 635). The 
comparative advantages proposed by Earle et al. (2015) of the respective case studies 
will be further elaborated on in the next chapter (Chapter 3). 
Earle et al. 2015 state that the comparative advantage arose since people needed the 
“… copper and tin, for the ubiquitous bronze inventory of the BA (Bronze Age), created 
the underlying conditions that drew in trade in other commodities and created a vast, 
integrated system.” (Earle et al. 2015, 636). The quest for bronze is therefore the 
instigator for the large exchange networks that we observe in the Bronze Age. 
Moreover, the need for bronze was never stated according to Earle et al., since people 
consume and destroy bronze in the form of hoards and burials (Earle et al. 2015, 638). 
Even though, bronze for ornaments, tools, or other items might have been recycled. 
According to the article of Earle et al., Northern Central Europe and southern 
Scandinavia consumed 2.5-4 tonnes of bronze trough deposition of bronze in hoards and 
burials (Rasmann 2011; Earle et al. 2015, 638).  
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Figure 1: Comparative advantage in the regions of Europe (Earle et al. 2015, 636). 
Earle et al. argue that regions which do not produce commodities that are wanted 
elsewhere, did not develop comparative advantages. These regions “without 
internationally desired commodities… would have remained isolated from opportunities 
to trade” (Earle et al. 2015, 648). In these locations the economic “group ownership of 
agro-pastoral resources would have continued largely unchanged from Neolithic 
patterns” (Earle et al. 2015, 634). Earle et al. do not explicitly mention regions where 
this would happen. However, Figure one shows the comparative advantage of regions in 
Europe, omitting almost the entire Netherlands. I take this as evidence that according to 
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Earle et al. this region is one of the regions cut off from international trade. This view 
will be contested in chapter 8. 
2.1.1 Synthesis 
In short, according to Earle et al. (2015, 638) there was a high demand of metal during 
the Bronze Age. Furthermore, they state that this demand was never satisfied because 
bronze was consumed or removed from circulation by creating deposits of bronze in 
hoards and burials (Rasmann 2011; Earle et al. 2015, 638). Since not every region had 
deposits of tin or copper sources, the people of the regions that did not have ore 
deposits would need to exchange other commodities for bronze ingots or bronze objects 
(Earle et al. 2015, 639). In order to do so, Earle et al. predict that these regions focussed 
on the internationally valued commodities they were able to obtain or produce easiest 
thanks to their comparative advantage (ibidem). The result according to Earle et al. is 
that this exchange for bronze brought large parts of Europe within in a single exchange 
network, however some regions without internationally valued commodities would be 
excluded from this network (Earle et al. 2015, 648). 
2.2 Long-distance trade, commodity chains and bottlenecks 
Long-distance trade is the second pillar of the model proposed by Earle et al. (2015, 
633). However, the article of Earle et al. does not explain long-distance trade and only 
provides scarce evidence. Earle et al. (2015) give two arguments for the large scale of 
exchange networks during the Bronze Age. The first is that bronze artefacts are found in 
large quantities in regions where neither copper or tin is present (Earle et al. 2015, 634). 
Secondly, Earle et al. (2015) also cite the many petroglyphs depicting ships in 
Scandinavia as evidence for long-distance trading (Earle et al. 2015, 645).  
An important concept in the article of Earle et al. regarding long distance trade is the 
commodity chain (Earle et al. 2015, 634). A commodity chain encompasses both the 
extraction of raw material, the production, and the transportation of a commodity 
(ibidem). Earle et al. state that people would be able to control the commodity chain in 
certain places along the chain, these places are labelled as bottlenecks (Earle et al. 2015, 
640). This control of trade would the proliferation of the elite during the Bronze Age 
(Earle et al. 2015, 639). Furthermore, these groups would accumulate commodities 
therefore gaining the ability to express themselves as elites within the archaeological 
record, through burials rich in grave goods (ibidem).  
 18 
 
There are various ways in which a person or group would be able to control these 
commodity chains. However, there are several requirements for this control. Firstly, 
there needs to be a sufficient quantity of exchange (Earle et al. 2015, 649). The volume 
needs to be large enough for an elite to siphon off enough wealth to maintain their 
social position.  
Secondly, there needs to be a bottleneck within a commodity flow. Bottlenecks are 
described as “constriction points in commodity chains, which offer the opportunity to 
limit access by creating ownership over resources” (Earle 2002, in Earle et al. 2015, 639). 
Earle at al. argue for different types of bottlenecks, all of which are variations on 
possible constrictions in commodity chains. Earle et al. (2015) propose six potential 
bottlenecks based on control of geography, knowledge, transport, violence, skill and 
export products (Earle et al. 2015, 639-648).  
Only one of these bottlenecks provides a testable hypothesis, whereas the validity of the 
other five bottlenecks cannot be assessed within the archaeological record. The next 
sections will provide details on the different potential bottlenecks as outlined by Earle et 
al. (2015).  
2.2.1 Spatial bottleneck 
The second potential bottleneck Earle et al. introduce is called the spatial bottleneck 
(Earle et al. 2015, 640). This bottleneck revolves around trade routes and the location of 
settled groups in relation to them. By controlling a key location on a trade route, which 
can potentially only be circumvented by a limited number of very costly alternatives, 
emerging elites would be able to siphon wealth of traders. Collecting toll would grant 
emerging elites’ wealth and the absence of alternative ways of passage forces to traders 
to comply with their demands (Earle et al. 2015, 640-641). These emerging elites could 
consist of warriors who “acted as settled raiders and pirates to siphon off wealth along 
(trade) routes.” (Earle et al. 2015, 646). 
Trade flowed for the largest part either over rivers or over the ocean (Earle et al. 2015, 
641). Interactions over these flows created the large networks spanning over Europe. 
Maritime and riverine routes provide different bottlenecks for the proliferation of 
emerging elites during the Bronze Age (Earle et al. 2015, 641). I will therefore present 
these different trade systems separately below.  
The wealth gained through the collection of tolls would find its way in the archaeological 
record through deposits of bronze in either burials or hoards. A concentration of metal 
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deposits around a natural bottleneck, such as a river, would therefore evidence a spatial 
bottleneck. 
2.2.1.1 Riverine trade 
Riverine trade is constrained by the river itself, since boats do not readily move across 
land. In places where the volume of trade over rivers was large enough, people that 
controlled (part of the) river could collect toll for safe passage (ibidem). This toll would 
be the main source of wealth for the emerging elites along the rivers, thereby providing 
the means for the elite to manifest themselves into the archaeological record by 
depositing metal artefacts in hoards and funerary contexts. 
Earle et al. suggest that elites emerged in the fortified tell sites along the Danube fuelled 
by tributes like these (Earle et al. 2015, 641). This is evidenced by the large hoards found 
along “the Hungarian rivers and their immediate hinterland” (ibidem). Earle et al. further 
state that similar situations probably manifested themselves at “mountain passes, river 
crossings, and other constriction points, where moving metal and other wealth would 
then have required payments for safe passage through each local polity” (Earle et al. 
2015, 642). 
In summary, bottlenecks on the riverine routes allow for the extraction of commodities 
of traders along the rivers by emerging elites controlling part of the river. This is 
evidenced in archaeology by large bronze deposited near bottlenecks along trade 
routes, correlated with residential sites. An example of this are the fortified tell sites of 
Hungary and Slovakia, which are associated with large hoards alongside their waterways 
and immediate hinterland (Earle et al. 2015, 641-642). 
2.2.1.2 Maritime trade 
The maritime routes are very different from the riverine routes, as seafaring ships are 
not as forced to follow one route (Earle et al. 2015, 642-643). However, Earle et al. 
propose that these maritime routes would use the sea currents to their advantage, since 
ships would than save on the energy of either rowing or sailing a ship (Earle et al. 2015, 
642). Earle et al. state that these currents would therefore not force, but rather channel 
trade in certain directions (ibidem). This would provide some predictability in shipping 
routes on the vast oceans. This is evidenced according to Earle et al. by the large 
concentration of figurative art where the currents from Britain reach the west coast of 
Sweden (ibidem). 
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The bottlenecks along the maritime routes would have been different from those along 
the riverine routes, since the sea-faring ships are not defined to a single course thereby 
providing more alternative routes than riverine trading routes (Earle et al. 2015, 643). 
However, Earle et al. state that piracy or demanding tribute might still have been an 
option in locations were “alternative sea paths were costly or dangerous” (ibidem). 
Emerging elites could also utilise their position by “providing ports of call near 
prominent headlands that needed to be rounded” (ibidem). According to Earle et al. this 
this was possibly the case in Brittany (France) and the Channel Islands (ibidem).  
Alternatively, emerging elites could position themselves on “strategically positioned islands 
and in natural harbours” (ibidem). Another potential bottleneck might form at 
transhipment places. Here goods from sea-faring vessels would be loaded onto river-
vessels to be transported and traded further inland. Earle et al. state that transhipment 
places are evidenced by strategic workshops along the coast of Scandinavia and the 
Baltic (Earle et al. 2015, 644). Examples include “the island of Saareema in Estonia, 
Hallunda in Mälaren, Weden, and Hunn in south-eastern Norway” (Jaanusson 1981; 
Sperling 2014; Melheim et al. 2015, in Earle et al. 2015, 644). 
Earle et al. do not discuss or provide the archaeological evidence for the piracy. Earle et 
al. (2015, 643) do refer to literature in reference to the ports of call (McGrail 1993; 
Needham 2009; Needham et al. 2013). However, they do not provide archaeological 
evidence of the existence of ports during the Bronze Age (Earle et al. 2015, 643). Earle et 
al. state that “capital investments in harbours were probably limited”, which would 
explain the lack of them in the archaeological record of the Bronze Age (ibidem). The 
transhipment places are stated by Earle et al. to be evidenced by documented sites 
along the Scandinavian and Baltic coast (Jaanusson 1981; Sperling 2014; Melheim et al. 
2015, in Earle et al. 2015, 644). 
In summary, although maritime routes provide more alternative paths than riverine 
routes, people would have used the currents to navigate saving time and expenditure 
according to Earle et al. (2015, 642-643). This in turn allowed for various bottlenecks: 
Piracy at points along the route where alternatives would be costly, ports of call near 
prominent headlands, islands and natural harbours and transhipment places (Earle et al. 
2015, 643-644).  
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2.2.1.3 Synthesis 
This type of bottleneck is the most promising of the six proposed by Earle et al. (2015). 
This bottleneck can be easily investigated within the archaeological record by analysing 
the correlation of bronze finds with natural bottlenecks such as, natural harbours, rivers, 
maritime currents as proxy for preferential maritime trading routes as well as river 
mouths. Natural harbours and river would be inviting ports of call (Earle et al. 2015, 
643). Additionally, river mouths could have a secondary function as transhipment sites 
(Earle et al. 2015, 644). 
2.2.2 Control of mines and smelting 
The first bottleneck outlined by Earle et al. (2015) is the control of resources. Earle et al. 
envision that control of resources would lead to control of the Bronze Age trade 
networks. The most important resources to control are tin and copper ore and 
refinement into ingots. These metals are perceived as the most important resources in 
the political economy of the European Bronze Age (Earle et al. 2015, 639). The ore was 
won in mines, which could have been controlled by an elite in order to have direct 
control on the production of bronze (ibidem). However, this bottleneck is contradicted 
by the archaeological record and Earle et al. themselves. Therefore, this bottleneck will 
not be in investigated in this thesis. 
Generally, the physical control on these mines is not demonstrated by the 
archaeological record of North-Western Europe during the Bronze Age as is stated by 
Earle et al. (2015, 640). “In the Alps during the early second millennium cal. BC, no 
dominant mining centre existed, so the copper production did not result in a local 
advantage of one group over others, and the society around the Alpine mines remained 
largely undifferentiated. Even in the Mitterberg area with its substantial lodes, evidence 
is lacking for elite control. Although suggestive of a property system, fortified 
settlements, like St Veit Klinglberg in the Salzach Valley, were small, apparently getting 
ore from many lodes” (Earle et al. 2015). 
Evidence for elite control is missing in mining regions, even in areas rich in ores such as 
Mitterberg (Earle et al. 2015, 640). Earle et al. state that this might be because the 
production of bronze was not on a large-scale which resulted in an ineffective 
bottleneck (ibidem). Thereby contradicting the theory of Earle et al. (2015) that mines 
were controlled by the elite (Earle et al. 2015, 639). The archaeological record does not 
contain evidence that elites-controlled mines and thus the procurement of ore in the 
Bronze Age.  
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Alternatively, Earle et al. state that the smelting of these ores provided another 
bottleneck for elites to control. Since the smelting of ore required “highly specialized 
knowledge that might have been a closely guarded secret”. However, this statement is 
not explained by Earle et al. (2015). Nor do Earle et al. provide any evidence to support 
this statement.  
Furthermore, according to the logic of Earle et al. archaeologists would observe a 
hierarchic society in the areas of ore-smelting smelting (Earle et al. 2015, 641). Given 
that ore refinement is thought to have occurred close to the ore mines (Ottaway 2001, 
93) and that settlements are located in the proximity of the mines (Shennan 1995), we 
would should observe an abundance of metal in either hoards or burials associated with 
these settlements (Earle et al. 2015, 643). However, the evidence of the archaeological 
record does not show a differentiated society (Kienlin and Stöllner 2009, 73). 
Additionally, the lack of evidence for a differentiated society is even stated by Earle et al. 
themselves (Earle et al. 2015, 640). 
In short, mines and the knowledge of smelting are potential bottlenecks according to 
Earle et al. (2015, 639). However, the archaeological record does not show evidence of 
elite proliferation in areas where mining and/or smelting would take place. This casts 
doubt over the validity of the potential bottleneck. Therefore, control of mines and 
knowledge of smelting will not be investigated in this thesis.  
2.2.3 Control of boats 
The third possible bottleneck proposed by Earle et al. (2015) is boat ownership. “The 
ownership of ships became, we believe, the most effective means to control the political 
economy along the Atlantic fringe and in the Mediterranean” (Earle et al. 2015, 644). 
Since, boats allow for the access to macro-regional networks via long distance voyages, 
and the control of boats would provide a potential bottleneck for elites to control.  
According to Earle et al., the need for long distance voyages necessitated investment in, 
and gradual sophistication during the Bronze Age of ships (ibidem). These ships would 
need substantial investments of time and material along with additional investments in 
professional sailors to crew the ship and warriors to protect the cargo. (ibidem). 
According to Earle et al. investments in ships and the potential cost advantage of 
maritime transport sparked the creation of maritime chiefdoms along the coast of 
Scandinavia.  
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Regrettably, Earle et al. focus on listing circumstantial evidence for maritime chiefdoms 
in this section of the paper, rather than providing a testable hypothesis to investigate 
this potential bottleneck in depth.  
2.2.4 Warrior bottleneck 
The fourth bottleneck provided in the article of Earle et al. is “the defence of transport 
routes and commodities.” (Earle et al. 2015, 645-646). Which according to Earle et al. 
could only be done by warriors which: “must have defended the production, movement, 
and storage of wealth and (warriors) acted as settled raiders and pirates to siphon off 
wealth along (trade) routes.” (Earle et al. 2015, 646). 
Earle et al. further state that “Warriors would easily have shifted from one role to 
another as opportunities for patronage and independent raiding presented themselves” 
(Earle et al. 2015, 646). 
This bottleneck of Earle et al. seems to be an interpretation of a hostile Bronze Age 
world. Earle et al. do not outrightly pose a way to investigate this bottleneck in the 
archaeological record. However, they do hint that this bottleneck is interwoven with the 
spatial bottleneck. Prime positioning along trade routes would allow these warriors to 
siphon off wealth, or conduct highly profitable piracy.  
Therefore, this bottleneck seems to be a redundant part of the article and will be 
examined in combination with the spatial bottleneck in this thesis. 
2.2.5 Artisan bottleneck 
The fifth bottleneck Earle et al. list is the artisan bottleneck. This bottleneck consists of 
special metal artefact that would require highly specialized knowledge of either bronze 
casting or rituals to create (Earle et al. 2015, 646).  
Earle et al. propose two examples of the artisan bottleneck in their article. Firstly, the 
introduction of bronze working in Northern Europe. At this time metal objects and the 
knowledge to create them would be scarce (Earle et al. 2015, 646). However, Earle et al. 
already state that this example would not work. Since the metal objects found in the 
archaeological record show a widespread technological sophistication. 
The second artisan bottleneck proposed by Earle et al. is the production of highly 
specialized items in the Late Bronze Age that would require tremendous skill to produce, 
Earle et al. list lurs, helmets and specialty equipment as examples. By controlling 
craftspeople through sponsorship, the emerging elite could: “…organize centrally, to 
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some measure, the warriors using the weapons, those claiming special status through 
the display of metal finery, and ritual specialists using special paraphernalia.” (Earle et 
al. 2015, 647).  
This bottleneck is generally unhelpful. While there are certainly complicated and 
technologically sophisticated metal objects, such as the giant, ceremonial plougrescant-
ommerschans swords or the bronze vessel stands from Cyprus (Catling 1984, 88; 
Amkreutz 2017, 20; www.metmuseum.org). There is no way to connect the objects with 
their original, intended context. Furthermore, these objects they are very rare within the 
archaeological record of the EBA and MBA, as stated by Earle et al. this is a Late Bronze 
Age phenomenon (Earle et al. 2015, 647). 
2.2.6 Control of export commodities 
The sixth and final bottleneck proposed by Earle et al. is control the export products. 
Earle et al. list several commodities that might be exchanged for bronze: “agro-pastoral 
producs (cattle, oxen, horses, hides, milk/cheese, sheep and wool), special materials 
(such as amber, jet, spondylus and soapstone), craft items (such as weapons or jewellery 
and serving vessels) and products from wild animals (such as furs, skins and antler), as 
well as timber and woodwork and probably slaves” (Earle et al. 2015, 647). According to 
Earle et al. control over this variety of resources from the north- would provide metals 
from the south of Europe (Rowland and Ling 2013 in, Earle et al. 2015, 647). Earle et al. 
further state that control of the export would allow emerging elites to control the flow 
of incoming ores, ingots or objects (Earle et al. 2015, 647). Earle et al. provide two 
examples of this control of expert (ibidem).  
First is amber, which Earle et al. claims to be vital as a Scandinavian comparative 
regional advantage: “amber is used as a prestige good locally in the Neolithic. But by 
2000 BC, only raw amber appears there routinely. After 1600 BC, amber entered the 
hands of chiefly traders, and it occurs in elaborate graves along with bronze and other 
prestige objects… a macro-regional demand for the magic of amber apparently created 
the Baltic export throughout Europe” (Earle et al. 2015, 647).  
However, the potential for this commodity to be controlled by the elite is downplayed in 
the article. “Amber collection was a simple affair in Jutland where it is recovered along 
the beaches after storms and difficult to regulate directly; its use as an export product, 
however would have been possible to control through access to ships and maritime 
skills.” (Earle et al. 2015, 647). Earle et al. state that controlling export would not be 
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possible without controlling the boats bottleneck, which means that this the control of 
the amber as an export product is not viable as a bottleneck on its own. 
The second example provided by Earle et al. is the control of grassland (Earle et al. 2015, 
647).  “Chiefly elites apparently asserted ownership of pasturelands by the construction 
of individual burial mounds positioned high on the best grasslands.” (Earle et al. 2015, 
647). Earle et al. further state that this control over grassland would enable the control 
of commodities such as hides and wool (ibidem). However, Earle et al. also undermine 
this example by stating that control of export commodities would fail without control of 
boats (Earle et al. 2015, 648).  
Earle et al. state that evidence for the control of export would be in a tendency of 
regions in Europe to focus on producing commodities best suited to the regional 
comparative advantage. Such as on the tell site of Százhalombatta in Hungary: 
“Excavated animal bones from the tell settlement above the Danube document a shift 
from meat to milk and wool production in cattle and sheep” (Vretemark 2010 in Earle et 
al. 2015, 648). However, this is the only example provided by Earle et al. (2015). 
Control of the export commodities, might require future study. However, evidence for 
this bottleneck will be hard to find, since most of the abovementioned commodities are 
highly perishable and therefore do not enter the archaeological record. Furthermore, 
Earle et al. point out that control of these export commodities would not create an 
exploitable bottleneck anyway (Earle et al. 2015, 648). Therefore, this bottleneck is not 
fit for study. 
2.2.7 Synthesis 
Earle et al. provide little evidence for long-distance trade in Bronze Age Europe, even 
though long-distance trading is the second pillar of the model of Earle et al. (2015, 633). 
Instrumental for the argumentation of the article are two concepts: commodity chains 
and bottlenecks (Earle et al. 2015, 634). A commodity chain encompasses both the 
extraction of raw material, the production, and the transportation of a commodity 
(ibidem). Earle et al. state that people would be able to control the commodity chain in 
certain places along the chain, these places are labelled as bottlenecks (Earle et al. 2015, 
640). Individuals or small groups could gain control of a bottleneck, thereby gaining 
control over the flow of commodities in a region. This control of trade would lead to the 
proliferation of the elite during the Bronze Age according to Earle et al. (2015, 639). 
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Earle et al. propose six potential bottlenecks: the spatial bottlenecks control of mines 
and smelting, control of boats, the warrior bottleneck, the artisan bottleneck, and 
control of export commodities (Earle et al. 2015, 639-648). Only the spatial bottleneck is 
fit for analysis, since this bottleneck can be investigated within the archaeological record 
by analysing the correlation of bronze finds with natural bottlenecks such as, natural 
harbours, rivers, maritime currents as proxy for preferential maritime trading routes as 
well as river mouths.  
The other bottlenecks will not be researched in this thesis, since Earle et al. (2015) do 
not provide testable hypothesis for investigation.  
2.3 The model of Earle et al. and the archaeological record 
Earle et al. (2015) wrote an inductive model which states an interesting look at the 
European Bronze Age. However, Earle et al. primarily outline their ideas, their 
argumentation using data from the archaeological record comes second. This section 
details the elements in the archaeological record that Earle et al. (2015) suggest as 
evidence for their model.  
2.3.1 Bottlenecks and the archaeological record 
This model hinges on the existence of bottlenecks in bronze exchange networks during 
the Bronze Age. The bottlenecks proposed by Earle et al. were reviewed in the last 
section (Chapter 2.2.1-2.2.7). It has become clear that only the spatial bottleneck will 
manifest in the archaeological record and allow further investigation. This bottleneck 
can be tested by investigating whether the find location of bronze deposits correlate 
with spatial bottlenecks. In the article Earle et al. outlines three distinct elements in the 
landscape where a spatial bottleneck could develop.  
Firstly, near rivers, mountain passages or other natural bottlenecks in physical trade 
routes. A bottleneck would be apparent here when we encounter a (fortified) 
settlement site with associated bronze deposits. These deposits would contain bronze 
artefacts from either tribute or piracy of traders passing at these bottlenecks (Earle et al. 
2015, 643).  
Secondly, prominent headlands associated with settlements. This would also apply for 
natural harbours, such as bays or river mouths. These locations would be favourable as 
ports of call for seafaring traders, hence the emerging elite would have access to the 
commodities that these traders traded. However, this is only possible if the settlements 
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have a surplus of goods to exchange for the commodities of the trader. Additionally, the 
coast should be accessible (Earle et al. 2015, 644). 
A third option would be hardly recognisable from the second in the archaeological 
record. Concentrations at river mouths could also indicate transhipment areas (Earle et 
al. 2015, 644). However, it is important to note that boats used in prehistory, especially 
those that were paddled, have a shallow draft (Roberts 2004, 39). Furthermore, the 
length of log boats and sewn plank boat, which are considered to be the sea-worthy 
crafts in the Bronze Age, is roughly similar (Roberts 2004, 42; Van de Noort 2009, 170; 
Robinson 2013). Moreover, the Dover Boat, a sewn plank boat, was recovered several 
kilometres inwards in a shallow backwater. Demonstrating that these ships were able to 
penetrate far inland and tolerate shallow water (Van de Noort 2009, 170). Therefore, a 
transhipment area might only occur further upstream of a river, or not at all. 
2.3.2 Essentials for this research 
To investigate the potential for elite proliferation along these spatial bottlenecks several 
elements will be required to be present in the archaeological record. The deposition of 
bronze is the most essential element. Preferably, the research areas should have many 
deposits, in the form of hoards or burials. Additionally, these bronze finds also need to 
have a reliable, documented location.  
Other essentials are a landscape that is either virtually unchanged since the Bronze Age, 
or a reliable reconstruction of the landscape from that time. This will allow a study of 
the natural landscape that might be correlated with deposits of bronze artefacts. Finally, 
a detailed investigation of settlements is needed, as evidence for elite residences. 
2.3.3 Synthesis  
In short, only the spatial bottleneck would manifest reliably within the archaeological 
record. This bottleneck would form near rivers, mountain passages, prominent 
headlands, and natural harbours such as bays and river mouths (Earle et al. 2015, 643-
644). These landscape elements will be referred to as natural bottlenecks.  
Metal finds can be used as a proxy for detecting emerging elites in exchange networks, 
since elites would consume their wealth locally in the form of deposits of bronze (Earle 
et al. 2015, 634). If the spatial bottleneck theory is true, then there should be a direct 
correlation between metal deposits and natural bottlenecks. 
In order to research the spatial bottleneck. Firstly, metal deposits with reliably 
documented find location, preferably in large quantities. Secondly, a reconstruction of 
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the Bronze Age landscape or a region which since has remained relatively unchanged. 
The final element is a detailed investigation of settlements in the region. 
2.4 Chapter synthesis 
According to Earle et al. (2015). There was a continent-wide need for bronze with the 
advent of the Bronze Age. This resulted according to the article in regional specialisation 
in key commodities according to the local comparative advantages. The most sought-
after commodities where copper, tin, bronze ingots or, bronze objects. Other 
commodities were primarily to exchange for metal (Earle et al. 2015, 648).  
Earle et al. state that this need for bronze was never-ending since the metal was often 
deposited in graves and hoards. Furthermore, the expression of wealth by the elite 
necessitated more bronze over time (Earle et al. 2015, 649). The investments in 
obtaining more, or a steady flow of bronze, ironically required bronze as well. The 
creation of boats required bronze for tools and the more sophisticated boats required 
more sophisticated, and perhaps more bronze intensive tools (ibidem). Lastly the 
warriors that protected the cargo of trading vessels and/or the traders themselves 
required bronze for weapons (Earle et al. 2015, 647).  
Earle et al. further assert that the regionally specific commodities “helped create 
market-like trade with local export producers, ‘international’ traders, and others.” (Earle 
et al. 2015, 648). Traders needed places to gather to exchange these goods, these 
gathering places were facilitated and the routes or bottlenecks towards them 
maintained and/or controlled by an elite which would demand tribute. This elite would 
express their accumulated wealth by depositing bronze in a local context (Earle et al. 
2015, 644).  
Earle et al. (2015) propose six potential bottlenecks based on control of geography, 
knowledge, transport, violence, skill and export products. That would enable the elite to 
control access to the international economy. Furthermore Earle et al. “anticipate that 
different political formation ranging from relatively egalitarian villages to chiefdoms to 
states will correspond with manifest opportunities for control and wealth mobilization in 
the changing Bronze Age political economy” (Earle et al. 2015, 650). Therefore, when 
there is an opportunity for control of the economy, there should be at least a 
correlation, and possibly even a causal link with the proliferation of elites in the 
archaeological record.  
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Within this thesis the model of Earle et al. (2015) will be researched by analysing the 
most credible bottleneck proposed by Earle et al. (2015): the spatial bottleneck. this 
thesis will use metal finds from the archaeological record for a deductive approach to 
review this model. The archaeological evidence for the only viable bottleneck, the 
spatial bottleneck, is a concentration of bronze finds and potentially (fortified) 
settlements along several features in the landscape (Earle et al. 2015, 643). These 
features include, rivers or other constraint routes such as mountain passages, at or in 
the vicinity of prominent headlands, natural harbours and river mouths with an 
accessible coast (Earle et al. 2015, 643-644).  
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3 Methodology and dataset 
This chapter will provide information on the methodology used in investigating the 
model of Earle et al. (2015), the acquisition of the dataset, the database creation and 
structure, as well as the maps attached to this thesis. The information of this chapter 
explains the workflow and the choices made in researching the model of Earle et al. 
(2015). 
Firstly, this chapter will introduce the methodology and some key concepts used in this 
thesis. Secondly, it will outline how the database was created (Appendix 1) and the 
choices that were made regarding data collection. Finally, the chapter will cover the 
creation of the maps used in studying the spatial distribution of metal deposits in the 
four case-studies, which will be discussed in their respective case-study chapters 
(Chapter 5, 6, 7 and 8). 
3.1 Methodology 
This section will explain the research plan of the model of Earle et al. (2015) and the 
essential components of the theory. The subsections will provide information into the 
distinction between commodity and staple wealth, the trade routes and their volume of 
trade, settlements, and why this thesis will only research metal objects as commodities.  
This thesis will investigate the model of Earle et al. (2015) by researching what Earle et 
al. call the spatial bottleneck (Earle et al. 2015, 641). Earle et al. claim that emerging 
elites could demand tribute of travellers and traders passing along constricted trade 
routes. Earle et al. further claim that this tribute would help the emerging elite to amass 
riches, which would end up in the archaeological record by depositing the metal objects 
locally in hoards and burials (Earle et al. 2015, 641). 
These constricted trade routes would take the form of natural bottlenecks according to 
Earle et al, trade routes which are constricted due to the physical landscape (Earle et al. 
2015, 642). Earle et al. provide the example of a river. A trader traveling along the river 
in a boat could not easily divert from the river. Since it would entail dragging the ship 
out of the water and carrying it, and all the cargo, overland (Earle et al. 2015, 641). 
Constricted trade routes “arose at mountain passes, river crossings, and other 
constriction points, where moving metal and other wealth would then have required 
payments for safe passage through each local polity” (Earle et al. 2015, 642). 
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Earle et al. (2015) also propose two constrictions in maritime trade routes. The first is 
piracy which “…may have taken place along routes where alternative sea paths were 
costly or dangerous” (Earle et al. 2015, 643). The second constriction of maritime trade 
routes are “ports of call near prominent headlands that needed to be rounded, 
strategically positioned islands, and in natural harbours” (Earle et al. 2015, 643). 
Additionally, Earle et al. claim that “Restriction points could also have existed at well-
placed locations for gathering traders and transhipping goods into interiors or by 
secondary routes” (Earle et al. 2015, 643). 
These quotes from Earle et al. (2015) show that the spatial bottleneck is tied to several 
distinct features of the physical landscape, such as rivers and natural harbours. Rivers 
would be vital according to Earle et al. (2015) because they are a natural constricted 
trade routes that link inland regions with maritime trading routes, creating the 
possibilities for elites to siphon wealth of the trade routes. Furthermore, the river 
mouths and estuaries can double as natural harbours and transhipping places, as 
mentioned by Earle et al. (Earle et al. 2015, 643).  
Natural harbours are not only found at river mouths or estuaries. They might also occur 
in bays or other sheltered parts of the coast with favourable conditions for landing 
boats, such as sandy beaches. However, as Earle et al. state in the article, rivers offer 
both a natural harbour and a constricted trade route. Both features facilitate control on 
trade by settled elites (Earle et al. 2015, 643). This makes rivers the most versatile 
element in the physical landscape to study the spatial bottleneck. 
I will focus on rivers, bays and beaches. These features of the physical landscape will be 
labelled as natural bottlenecks. These bottlenecks will, according to Earle et al., 
correlate with metal deposits, since the riches that where gained from the exerted 
control on trade routes from these bottlenecks was consumed locally (Earle et al. 2015, 
641).  
This bottleneck should be visible in the archaeological record. If this bottleneck is true, 
large metal deposits would be found associated with natural bottlenecks. The validity of 
the theory of Earle et al. will therefore be tested by plotting the spatial distribution of 
metal deposits and comparing it with the natural bottlenecks, such as rivers and bays. 
In short, Earle et al. propose that elites along constricted trade routes would extract 
tribute from passing traders. The extracted wealth would be consumed locally in metal 
deposits, which will take the form of hoards and burials (Earle et al. 2015, 641). Earle et 
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al. call this the spatial bottleneck (ibidem). This thesis will research the spatial 
distribution of metal deposits and their supposed correlation with natural bottlenecks, 
which Earle et al. describe as features in the physical landscape, such as rivers or bays 
(Earle et al. 2015, 643).  
3.1.1 Commodities vs staple goods 
Earle et al. propose that elites gain and remain in control of societies by redistributing 
staple and commodity wealth (Earle et al. 2015, 633). What is the difference between 
the two types of wealth? Staple wealth can be described as perishable wealth, most 
important example of which is agricultural produce (Bloch and Parry 1989, 14). 
Commodity wealth are alienable products or resources such as, copper ore or golden 
rings (Bloch and Parry 1989, 8).  
Within the article Earle et al. focus on commodity trade (Earle et al. 2015, 635). They list 
“copper, tin, gold, silver, amber, wool, hides, textiles, furs, salt, shells, ivory, glass, and 
jet” (Earle et al. 2015, 635) as possible traded commodities. Furthermore, Earle et al. 
state that all these commodities can be used to exchange for the other commodities on 
the list (ibidem). 
This thesis will only deal with commodity exchange and not with the rise of an elite 
through the redistribution of staple goods for two reasons. Firstly, since the article of 
Earle et al. (2015) only deals with commodity exchange. Secondly, staple wealth does 
not preserve well within the archaeological record, especially cultivated produce. Since 
cultivated produce is thought to be the main staple food of the Bronze Age, a 
representative picture of staple wealth across steadings will never preserve in the 
archaeological record (Stika and Heiss 2013, 348). Commodities however tend to 
persevere far better within the archaeological record. Bronze objects for example are 
still preserved in large bronze deposits all over Europe (Bradley 2013, 123). Making it 
possible to research their spatial distribution. 
In summary, both staple- and commodity wealth can be used by elites to gain and 
maintain their position according to Earle et al. (2015). Even though there is a distinction 
between staple- and commodity wealth. Staple wealth consists mostly of agricultural 
produce in the form of cultivated produce (Bloch and Parry 1989, 14). Since organics do 
not preserve well within the archaeological record, studying the redistribution of staple 
wealth is rather difficult (Stika and Heiss 2013, 348). Commodities are alienable products 
and resources, such as copper ore or bronze pins (Bloch and Parry 1989, 8). These 
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preserve better in the archaeological record. This thesis will only focus on commodities. 
Firstly, because it is the subject of the paper of Earle et al. (2015, 633). And secondly, 
because the alternative, staple wealth, is not researchable within the archaeological 
record. 
3.1.2 Trade routes and volume of trade 
Earle et al. propose several types of trade routes, both overland and over water (Earle et 
al. 2015, 641). However, locations of these routes are not given, nor do Earle et al. 
specify how to detect trade routes.  
Earle et al. state that the volume of trade on any given trade route will determine 
whether a chiefdom will arise along the trade route (Earle et al. 2015, 641). However, 
there is no way to research the volume of trade on a given trade route. From the article 
of Earle et al. (2015), it can be assumed that the fewer the alternative routes, the larger 
the volume (Earle et al. 2015, 649). Furthermore Earle et al. state that since the cost or 
energy expenditure of transport over water would be less than over land, trade over 
water would have a higher volume (ibidem). 
Under this assumption I would expect more metal deposits nearby river mouths or 
associated with rivers in general. Alternative routes would be along rivers limited and 
volume of trade would be high. Furthermore, groups near river mouths would be able to 
control ports of call, transhipping and trade along that stretch of the river. Making these 
places preferential for emerging elites. 
3.1.3 Settlements 
Settlements are a cornerstone of Earle et al.’s spatial bottleneck. Earle et al. expects that 
groups settled close to the trade routes would be able to control these routes (Earle et 
al. 2015, 642). They propose that inhabitants of settlements would emerge as elites, 
since their proximity to a natural bottleneck would give them ownership of the 
bottleneck, which in turn enabled them to demand tribute from passing traders 
(ibidem).  
Earle et al. mention the tells of Hungary as prime examples of the chiefly residences 
along a natural bottleneck (Earle et al. 2015, 642). These tells have some qualities that 
make them stand out. Earle et al. state these tells are often fortified (ibidem), since they 
are located on pre-existing hills along the Danube they also have a great view over the 
river and some have earthen embankments surrounding the village (Earle et al. 2015, 
641).  
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However not all domestic sites are like the tells overlooking the Danube. Fortified 
settlements are hardly found during the EBA and MBA along the Atlantic coast (Brück 
and Fokkens 2013, 84). The chiefly residences in Thy for example are very different from 
the tells along the Danube. In Thy there only dispersed farmsteads which consist of one 
house with possibly a shed (Earle and Kolb 2010, 65).  
Since the variability between settlements and chiefly residences is quite large the 
different settlement systems will be discussed in the various case-study chapters. In the 
discussion chapter the settlements will be compared to those described in the model of 
Earle et al. (2015). This comparison will indicate whether the settlement patterns within 
the archaeological record comply with the theory of the spatial bottleneck as outlined 
by Earle et al. (2015). 
In short, settlements are important for the spatial bottleneck as described by Earle et al. 
(2015). However, settlements come in a variety of forms. Therefore, the settlement 
system of each case-study will be described within their respective chapters. This will 
allow a comparison between the archaeologically attested settlement systems and the 
concept of chiefly residences of the model of Earle in the discussion chapter.  
3.1.4 Metal objects 
The paper of Earle et al. is named “The Political Economy and Metal Trade in Bronze Age 
Europe: Understanding Regional Variability in Terms of Comparative Advantages and 
Articulations”. From the title it can be deduced that the article concerns itself with the 
trade or exchange of metal in Europe. Metal objects are the most important commodity 
according to Earle et al. (2015, 639). The commodity exchange of the Bronze Age is 
driven by a constant need for bronze, according to Earle et al. (ibidem).  
Metal deposits are seen as the main indicator of wealth by Earle et al. (2015, 641). Metal 
deposits, associated with natural bottlenecks, are the evidence needed to prove the 
spatial bottleneck of Earle et al. (ibidem). This thesis will therefore focus on researching 
metal deposits and their spatial distribution. To make this research manageable within a 
Research Master thesis the investigation will disregard deposits of other commodities, 
such as amber. However, all the objects of metal deposits will be recorded, even if they 
are not metal. These include but are not limited to amber beads, ceramic vessels, lithic 
axes, and lithic arrowheads. 
In short, the focus on metal deposits is threefold. Firstly, metal deposits are the main 
subject of the article of Earle et al. (2015, 641). Secondly, metal deposits are seen as the 
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most important indicator of wealth for the study of bottlenecks within the model of 
Earle et al. (ibidem). Thirdly, in order to make this investigation manageable within a 
Research Master thesis. Deposits of non-metallic commodities will be disregarded. 
however, any objects included in metal deposits will be recorded as part of the deposit. 
3.1.5 Synthesis 
This thesis documents the research into the spatial bottleneck as outlined in the model 
of Earle et al. (2015). This bottleneck of Earle et al. states that emerging elites along 
constricted trade routes would extract tribute from passing travellers and traders. This 
tribute would take the form of commodities. The wealth of these tributes would be 
visible in the sizable metal deposits associated with natural bottlenecks, which Earle et 
al. describe as features in the constrictions of trade routes visible within the physical 
landscape. Examples include rivers or bays (Earle et al. 2015, 643). 
This model of Earle et al. (2015) would result in a clear patterning of metal deposits in 
the archaeological record. Metal deposits should be found associated with natural 
bottlenecks. This thesis will investigate this acclaimed association between natural 
bottlenecks and metal deposits in Early- and Middle Bronze Age Europe.  
Earle et al. do not go into details about the locations of trade routes. However, they do 
state that rivers are the preferred routes, since the volume of trade on rivers would be 
relatively high. River mouths are even more important, since the emerging elites could 
also utilize natural harbours as a way to extract tribute of passing travellers or traders. 
Settlements will be researched within this thesis, with a focus on sites that Earle et al. 
have designated as elite residences. The example that Earle et al. (2015) provide is those 
of the tells in Hungary, which are fortified sites looking out over the Danube (Earle et al. 
2015, 641). However, similar fortified sites are not found along the Atlantic coast (Brück 
and Fokkens 2013, 84). The discussion chapter will therefore also include a comparison 
between the settlement patterns as visible from the archaeological record in the various 
case-study regions and the theory of elite residences as described by Earle et al. (2015). 
This thesis will investigate whether metal deposits in the archaeological record correlate 
with high volume trade routes, where it will focus on rivers and river mouths. If the 
spatial bottleneck of Earle et al. (2015), is correct more and larger metal deposits would 
be found along these natural bottlenecks. The theory of spatial bottlenecks will be 
rejected if there is no preferential association of metal deposits with natural 
bottlenecks. This thesis will also investigate whether the settlements along these natural 
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bottlenecks match the predictions of Earle et al. (2015). Are these sites fortified and are 
they associated with the natural bottleneck? 
3.2 Dataset, database and maps 
This section will provide details on the dataset used for researching the spatial 
bottleneck as described by Earle et al. (2015). Firstly, background information will be 
provided on the process of collecting the dataset. Secondly, this section will go into the 
gathering of site coordinates, since these are vital for the analysis of the model of Earle 
et al. (2015). Thirdly, this section will explain the creation and function of the database 
(Appendix 1). Finally, further information will be provided on the creation of the 
distribution maps used in the spatial analysis of the association between natural 
bottlenecks and metal deposits. 
3.2.1 Dataset 
In order to research the model of Earle et al. (2015), an inventory of 845 sites with a 
total of 26013 finds, 24715 of which are metal was created. This data was gathered from 
several catalogues (Butler 1963; Briard 1964; Mozsolics 1965; Trogmayer 1966; Butler 
and Van der Waals 1967; Louwe-Kooijmans 1974; Kőszegi 1977; Kovács 1979; Briard 
1984; Kemenczei 1988; Gallay 1981; Butler 1990; Kemenczei 1991; Butler 1995; Butler 
and Steegstra 1997; Cseh 1997; Butler and Steegstra 1999; Kersten et al. 2001; Gabillot 
2003; Fily 2008; Fontijn 2009; Kiss and Honti 2013). The collection of this data, while 
straightforward, was not without difficulties. Firstly, because of the language barrier. 
The catalogues and articles were written in either English, Dutch, Hungarian, German, or 
French. This is therefore the first time that this quantity of data is presented and 
aggregated in one, English, dataset. Secondly, the information provided by these 
catalogues is not uniform. Every catalogue has its own system, methodology and 
variables. In result, not all variables could be collected for the overarching dataset 
presented in this thesis. 
Fortunately, the model of Earle et al. (2015) does not require very detailed information. 
In order to research the model of Earle et al. (2015) only the quantity of metal objects in 
a deposit, the spatial distribution of the deposit, and the dating of the deposit was 
required. This basic information was provided by all the catalogues consulted for this 
thesis. The sections below detail the choices made in collecting and recording these 
three essential elements of metal deposits.  
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3.2.1.1 Quantity 
Earle et al. talk about “major hoards” (Earle et al. 2015, 643). They however do not 
specify why these hoards are major and others are not. The quantity of metal hoards 
can be determined in several ways, three of which I will discuss below.  
Firstly, it is possible to simply count the amount of metal objects in a metal deposit. The 
size of the hoard would then be proportional to the number of metal objects. Secondly, 
the weight of the metal deposit can be used to quantify the size of hoards. However, the 
weight of many metal deposits is not known or given by the catalogues. The third 
possibility is to count the number of metal objects in a metal deposit and specify to 
which object type the objects belong.  
In the collection of data, the third option was chosen. Every object has been described 
individually in the database. However, the size of the metal deposits is established by 
the quantity of objects in the deposit. This way correlations between the size and 
location of metal deposits and natural bottlenecks could be drawn more easily, while 
still providing the opportunity for other academics to investigate the research of this 
thesis thoroughly. 
3.2.1.2 Spatial distribution 
This thesis looks at the correlation of metal deposits with natural bottlenecks. This 
research is dependent on the locations of metal deposits. Unfortunately, the consulted 
catalogues do not always provide exact coordinates of the metal deposits. Furthermore, 
the coordinates that were provided by the literature were in different coordinates 
systems, such as Lambert II or RD. Therefore, coordinates had to be recalculated.  
This thesis uses the WGS84 coordinate system. This coordinate system is an 
international standard and coordinates of regional or national coordinate systems can 
easily be converted to WGS84. All coordinates provided by the literature were 
recalculated to WGS84. 
Coordinates were often missing from the literature. However, the literature did provide 
town names. Sometimes, catalogues would even approximate locations, such as four 
kilometres from the church. If the metal deposit was not associated with any nearby 
town or other geographical location it would not be used in this thesis. 
The coordinates used in this thesis are acquired in one of three ways. Firstly, these 
coordinates could have been provided by the catalogues, in this case the coordinates 
were recalculated to WGS84 and used as an exact location of the metal deposit. Even 
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though some of these might well have been off a few kilometres. Secondly, coordinates 
were obtained by following the instructions provided by the catalogue and pinpointing 
the coordinates. Thirdly, if the literature only provided a geographical name, the 
coordinates of this geographical name as were used the coordinates for the site. 
The coordinates used in this thesis therefore have a margin of error. The size of this 
margin of error is different for every case-study. However, the margin of error is 
negligible since on a provincial or national scale the plotted diameter of points are larger 
than the margin of error. 
Within this thesis coordinates of metal deposits are very important. The coordinates of 
metal deposits were obtained in one of three ways. It was either obtained through the 
literature, or by following geographical markers to the site location, or by using the 
coordinates of towns in the proximity of the metal deposit. All coordinates were 
converted to WGS84, since this is the international standard and it allows for easy 
conversion of coordinates. These coordinates have a margin of error. However, this is 
negligible when using these coordinates on national or provincial scale. 
3.2.1.3 Dating of metal deposits 
The dating is the last essential information about a metal deposit. Since this thesis only 
investigates the EBA and MBA of the various case-studies, with the exception of Hungary 
(Chapter 4.2). Dating of metal deposits is usually done by typology (Renfrew and Bahn 
2012, 124). Every case-study has a different chronology and the details of typologies 
differ as well. Therefore, the dates provided by literature were used, to stay true to the 
variability of each region. 
3.2.1.4 Synthesis 
In order to research the model of Earle et al. (2015) a vast dataset of 854 sites and 
26013 finds, of which 24715 metal finds, was assembled. The collection of this data has 
not been easy due to the language barrier, the different classification systems, 
alternative methodology and variables the catalogues adhere to. However, by 
transcending the language barrier this dataset gives an unprecedented overview of 
metal deposits in the different case-studies.  
There are three essential variables for analysing the model Earle et al. (2015): The size of 
the metal deposits, the spatial distribution of metal deposits, and the dating of these 
sites.  
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The size of the metal deposits is defined in this thesis as the number of metal objects in 
the deposit. Each artefact has been described individually in the database, when data 
was available.  
The coordinates of the sites were obtained either through literature, by following 
directions to the site provided by the catalogues, or by using the coordinates of nearby 
towns. All coordinates are recorded in WGS84, the international standard coordinate 
system. There is a margin of error on these coordinates. However, this is negligible when 
analysing the spatial distribution on national or provincial level, since the size of the 
points is larger than the error margin. Sites were the spatial position could not be 
established were not used in the dataset of this thesis. 
The dating of the metal deposits was provided by the catalogues. These are mostly 
based on the typology of objects (Renfrew and Bahn 2012, 124). For the sake of this 
research the assumption is that these dates are correct.  
3.2.2 The database 
In order to collect all the data necessary to answer the research questions and make it 
possible for other researchers to evaluate my work, a database has been created to 
house the dataset of this thesis. This section will explain why the database was created, 
the structure of the database, and the variables collected of the different metal deposits 
and artefacts. 
This database is constructed with the use of Microsoft Access 2016. This basic, 
relational, database programme was chosen since it is easy to work with and is readily 
available for almost all researchers. Therefore, every researcher can open the database 
and use the data to verify my research. Additionally, the data can be used for future 
research. A part of this dataset has already been shared with the Economies of 
Destruction project of David Fontijn, where it will be used to study the nature of metal 
deposits in Early Bronze Age Europe. 
3.2.2.1 Database structure 
The database has been constructed with four tiers. Each tier holds a different level of 
data. For the comfort of viewing and verifying the data easily I have visualised these tiers 
in four forms. Each tier is represented on one form. The first tier, and first form, holds 
the information on the case-studies. The second holds information on locations, usually 
these are the towns close to the site of the metal deposit. The third tier holds the site 
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information, this is the overarching information on the metal deposits. The fourth tier 
displays the information of the individual finds within the metal deposits. 
The data can no longer be altered from these forms and is meant for viewing only. The 
data is stored under the “Primary Tables” group, which can be found by clicking on the 
navigation pane. Here it is also possible to open each form separately. However, the 
database will than open all the records of the “Primary table”, rather than the dedicated 
data of one case-studies, location or site. This pane also allows access to several pre-
constructed queries, which can be found under the group “Queries”. Under” Reference 
Tables” are the tables that give the forms and reports the ability to function.  
The report group houses two reports, the “Catalogue” and “Pictures”. Both are printable 
and a copy of both is attached to this thesis (Appendix 2 and 3). The “Catalogue” opens a 
summary of general information about sites and their associated finds. The “Pictures” 
report opens a list of pictures of artefacts that are stored in the database. However, the 
pictures are rather small to conserve space. These physical summaries will be added to 
the thesis because computer programmes will develop, and the digital copy of the 
database might not be unusable within a few years.  
The next small passages will discuss various tiers and levels of data in the database. 
When viewing the forms from the “Case Study Form” each next tier will have a master-
child relation to the last tier, provided it is opened with the “Open Location, Sites or Find 
Form” button. This master-child relationship means that the “Case Study Form” of 
Brittany will only open “Locations” in Brittany, a location will open one or several sites 
associated with that location, and one site will only open the finds that were found in 
that metal deposit. This master-child relationship can be circumvented by opening the 
forms manually from the navigation pane. It is possible to navigate on one form by using 
the navigation buttons, or by searching for specific input by clicking the “Search button”. 
3.2.2.1.1 Case study 
The first level holds the maps of the case studies (Figure 2). This form will open 
automatically when the database is opened. This form also holds navigation buttons on 
the bottom of the screen. It is possible to flip through the images by selecting the image 
field and pressing the navigation arrows. The button “Open Location Form” opens the 
location form, the second tier of the database. 
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Figure 2: A snapshot of the “case study” form. 
3.2.2.1.2 Location 
The second tier of the database holds the information about the towns associated with 
the sites (Figure 3). The “Location Name” is usually, but not always, the same as the 
“Site name”. The “Case Study ID” is used to link the “Location Form” with the “Case 
Study Form”. The “Location Form” also holds coordinates of the location and basic 
geographical information including country, region, department, and the district or 
commune. The bibliography of the “Location Form” details the source of the 
coordinates. The “Additional Notes” field contains information about the location of the 
site.   
This form has more navigation options than the “Case Study” Form. The “Search 
Locations” button prompts a search menu, it will be pre-set to find the exact entry that 
is typed in. The conditions of the search can be changed in this search menu. The button 
in the top left corner closes the Location Form. The “Open Siteform” opens the 
“Siteform”, the third tier of the database. 
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Figure 3: a snapshot of the Location Form. 
3.2.2.1.3 Site 
The third tier of the database holds the overarching information on the sites (Figure 4). 
From the top left to the top right are the “SiteID”, the “LocationID”, “LocationName” 
and “Number of metal objects”. The first three are used to link the data of the 
“Siteform” with the “Location- and Find Forms”. Just below the upper box is the “Site 
Name”, any known C14 samples, the relative dating of the site, as well as the starting- 
date and final date of the relative date. The second box explains the context of the site, 
recorded in the combination of “Context”, “Funerary Structure”, and “Dry or Wet”. The 
third box is used to record information on connections with other sites, when and if it is 
supplied by the consulted literature. On the upper right we find the coordinates of the 
site. The checkbox “Uncertain?” is ticked when the coordinates are obtained through 
approximation using geographical entities, such as town names. It is not ticked when the 
coordinates are taken from literature directly. The box in the lower right corner contains 
notes on the site.  
Navigation of the “Siteform” is the same as in the “Location Form”. The fourth and final 
tier of the database can be opened via the “Open Finds Form”. 
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Figure 4: A snapshot of the Site Form. 
3.2.2.1.4 Find 
The fourth and final tier of the database holds the detailed information on the individual 
finds from the metal deposits (Figure 5). The consulted catalogues vary widely in the 
variables they provide for the artefacts. Therefore, not every field holds data. In the top 
left is the “FindID”, “SiteID”, and “SiteName” which are used to link the “Finds Form” 
with the “Siteform”.  
Just below that are the fields “CatalogueNumber”, which holds the catalogue number 
used by the literature source, if any was used. “Metal or Non-Metal”, states whether the 
object is metal or not. “Objecttype”, “Series”, and “Subseries” display what kind of 
object it is, down to the most detailed typological data provided by the literature. 
“Quantity” shows the number of similar objects. If this number is more than one, it 
means that all the objects have identical information. It does not mean that the 
artefacts are the same, since several distinctive features, such as measurements, might 
not have been provided by the literature. “Primary Material”, “Secondary Material”, 
“Copper Alloy”, and “Other Materials Present” show what the object is made of. If it is 
metal the field “Other Materials Present” will show information on trace-elements, if 
such as investigation was performed on the object. 
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Figure 5: A snapshot of the Finds Form. 
The column to the right of the first colum contains an image of the artefact, if any is 
present, and the reference to the source of this image. The full reference of this image 
can be found in the “Bibliography field”.  
Below the image reference is a box which contains information on the associations of 
the artefact, which is used to describe the find location in detail. The “Physically 
Connected Object” field consists of both a tick box, which when ticked signals that the 
object is connected with other objects in the deposit and a textbox to detail said 
connection. An example of this would be the hoard of Hajdúsámson in Hungary, where a 
sword was carefully overlaid with axes.  
Further right are the measurements of the object. These fields are rarely completely 
filled, since this data is seldom provided by the catalogues. Under this box are several 
fields which hold data about the treatment of objects. It displays details of use wear, 
evidence of intentional modification, and the number of fragments the object is in. To 
the far-right there is room for notes, interpretation, and the sources of the information. 
3.2.2.2 Synthesis 
The dataset of this thesis is stored in a Microsoft Access 2016 database (Appendix 1). 
This database makes it possible for other researchers to verify the investigation of this 
thesis and allow them to use the data for their own research.  
The database can be divided into four tiers, which are: the case-study-, the location, the 
site- and find level. This data is easy to view by using the build-in forms which have a 
master-child link. This allows for a quick display of all the artefacts of a given site.  
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The various tiers have several variables that display both the context of the sites and the 
detailed information of the object. It is important to note that not all variables are 
recorded for every object, since the certain information might lack from the consulted 
catalogues. 
3.3 Maps 
This thesis uses maps to investigate the correlation between metal deposits and natural 
bottlenecks. These maps were created with QGIS 2.18.14. This section will go into the 
different base maps of the different maps. A base map is map on which spatial data is to 
be plotted, it can therefore be seen as the background of the actual map.  
Four distinct base maps are used in this thesis: The WWF HydroSHEDS, ASTER Global 
DEM, The OSM humanitarian data model, and the Paleogeographical map of the 
Netherlands around 1500 BC (www.gdex.cr; Leher et al. 2008; Vos and the Vries 2013). 
The following passages will explain why these base maps were chosen and the 
alterations that were made to them.  
3.3.1 The WWF HydroSHEDS 
The WWF HydroSHEDS are mapping products that provide several georeferenced vector 
and raster datasets on hydrographic information (www.hydrosheds.com). The WWF 
HydroSHEDS are based on the measurements of shuttle elevation derivatives at 
multiple scales (Lehner et al. 2008). 
The investigation in this thesis has mainly relied on two of these layers, the “River 
network” (RIV layer) and the “Flow accumulation” (ACC layer) for Europe with a 15 sec 
resolution (approximate 500 meters deviation at the equator). These vector files show 
the rivers and their volumetric flow rate in Europe. This base map is used for the analysis 
of Brittany, Hungary and Thy.  
The thematic map created using this dataset shows both the rivers and their volumetric 
flow rate. Large rivers are seen as the major trade routes during the Bronze Age 
according to Earle et al. (2015, 642). This map therefore shows the distinction between 
trade routes with a higher trade volume and a lower trade volume, since the size of the 
river is correlated with the volumetric flow rate (Berendsen 2010, 277). It makes sense 
for more control of the river to happen further downstream, since here there are fewer 
alternative routes than further upstream of the river delta. 
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3.3.2 ASTER Global DEM v2 
The second version ASTER files are Digital Elevation Models (DEM) based on 
measurements of the spaceborne laser on board of the Terra satellite (Tachikawa 2011, 
3). These measurements are stated to be accurate within 20 centimetres vertically 
(ibidem). These precise measurements allow for an accurate digital elevation model 
(ibidem). ASTER data is used in the maps for both Brittany, Hungary and Thy. 
With this model it is possible to see the elevation of a region and to identify river 
courses or valleys carved into the relief. This gives an indication of the variation in the 
course of the river over the last thousands of years.  
3.3.3 Paleogeographical map of the Netherlands 
The paleogeographical map of the Netherlands is a representation of the landscape 
around 1500 BC, this corresponds roughly with the middle of the Dutch MBA (Vos 2015, 
6). This map has been created by examining several regional maps, which are based on 
borehole research and detailed study of proxies, such as molluscs (Vos 2015, 50).  
This reconstructed landscape is the perfect base map to use in the Netherlands, since it 
is a close study of the landscape at a time when most of the metal deposits occurred. 
The map is also georeferenced, which makes using it very convenient. 
3.3.4 Synthesis 
The maps in this thesis are used to investigate the correlation of natural bottlenecks 
with metal deposits and are created with QGIS 2.18.14. I have selected four base maps 
to use throughout this thesis.  
The first is the WWF HydroSHEDS, which is used to display rivers and give an indication 
of the trade volume on these trade routes. This base map is used in the maps for 
Brittany, Hungary and Thy. The second is ASTER Global DEM, this digital elevation model 
can be used to create a highly accurate heightmap. This will serve to display the relief of 
the region and show the location of river valleys. These river valleys show the variation 
in the course of the river over time. The ASTER data is used for Brittany and Thy. The 
final base map is the Paleogeographical map of the Netherlands around 1500 BC. This 
map allows for a detailed analysis of the correlation between natural bottlenecks, metal 
deposits and habitable zones within Holland. 
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4 Case studies 
This thesis will investigate the model of Earle et al. (2015). The scope of this Research 
Master thesis however, does not allow an investigation of Europe entirely. Therefore, 
several key case studies are selected to be studied in detail (Figure 6). Each case 
provides an alternative perspective on the research question, because the research 
tradition, and nature of the archaeological record can differ greatly from region to 
region (Hansen et al. 2012, 1). Therefore, every case-study is subjected to specific 
research questions that assist in addressing the main research question. The regions and 
their individual research questions will be discussed in their respective sections below.  
 
 
Figure 6: Map of Europe with the selected case studies in red. From left to right: Brittany (France), Holland 
(The Netherlands), Thy (Denmark) and, the Carpathian Basin (Hungary). (After 
https://commons.wikimedia.org/wiki/File:Europe-western-countries) 
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Two of the selected case studies are regions that Earle et al. (2015) have already 
analysed: Thy, part of Thisted Amt in Denmark and The Danube Valley of Hungary, 
where Earle et al. focus on the Benta Valley (2015, 642). I would like to investigate if the 
model has merit in other regions of Europe which Earle et al. (2015) did not cover in 
their article. The other two selected regions, Holland and Brittany are areas which have 
interesting potential bottlenecks, remarkable Bronze Age metal deposits, and/or a 
research tradition on the subject of elite proliferation. This data is summarised in a 
simple format (Table 1).  
Selecting two regions already studied by Earle et al. and two which are not will assist in 
researching whether their theory has merit for the research into metal deposits and 
their relation to the proliferation of the elite in Early- and Middle-Bronze Age Europe. 
The differences between these selected regions will also allow a more representative 
investigation of the phenomenon of metal deposits and elite proliferation during the 
Bronze Age.   
Table 1: List of pre-requisites for analysing the spatial bottleneck as stated in the model of Earle et al. 
(Balquet 2001; Fokkens and Fontijn 2013; Earle et al. 2015)  
 Carpathian 
basin (HU) 
Thy (DK) Brittany 
(FR) 
Holland (NL) 
Bronze Age metal deposits Yes Yes Yes Yes 
Elite proliferation (as 
described by literature) 
Yes Yes Yes No 
Elite residences (as 
identified in literature) 
Yes Yes No No 
Evidence of settlements Yes Yes No Yes 
Large rivers Yes No Yes Yes 
River mouths/Estuaries No Yes Yes Yes 
Landlocked Yes No No No 
Prominent headlands No Yes Yes No 
Reconstructed Bronze Age 
landscape 
No No No Yes 
 
Below I will present the four case-studies in detail. These sections will provide 
information on why these regions have been selected for investigation, the regional 
research tradition, noteworthy elements of the physical landscape, gaps in the 
archaeological record, why this region fits the theory of Earle et al. (2015), the 
hypothesis for the region according to the model of Earle et al. (2015), the research 
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questions tailored to the specific conditions of the region and how these research 
questions will be answered. 
4.1 Brittany (France) 
Brittany is extremely suited as a case-study for this research. The Armorican culture of 
Brittany can be considered as one of the three richest and classic examples of elite 
proliferation in Earle Bronze Age Europe, alongside the Wessex and Unetice Culture 
(Giot 1951, 228). The region is rich in metal finds. The number of metal objects in the 
Early Bronze Age barrows makes the region unique and have been the main research 
focus for decades (Giot 1951, 225). These barrows have therefore often been used as 
evidence for a highly hierarchical society during the Early Bronze Age (Balquet 2001, 12).  
Brittany is a peninsula dissected by rivers. These rivers allow for fast transport from 
north to south in the province, the east to west transport is facilitated by a large 
coastline. This region possesses rivers that might serve as bottlenecks as well as a 
coastline that is probably less easy to control (Mordant 2013, 574). The vast wealth of 
metal finds in the region, the suggested elite proliferation, as well as the diverse 
opportunities for creating bottlenecks makes Brittany a key region to use in the 
investigation of the model of Earle et al. (2015).  
Bronze Age settlements are rarely encountered in Brittany. This lack of settlement 
research is due to the generally poor preservation, which makes recognizing 
archaeological features difficult (Mordant 2013, 576). Therefore, the case-study of 
Brittany will not be useful to analyse the association of rich burial mounds with possible 
elite residences. However, within this region there is the opportunity to research if 
bottlenecks form along rivers and the coastline at this time.  
Earle et al. (2015), theorise that Brittany is a major stopover for traders trading “West-
Mediterranean” copper ore up north through the Atlantic Ocean (Earle et al. 2015, 642). 
Brittany has highly visible headlands that serve as markers to help traders navigate to 
river inlets and other natural harbours which make valuable bottlenecks for emerging 
elites to exploit these copper ore traders (Earle et al. 2015, 643). The hypothesis for this 
region along the rules of the model of Earle et al. (2015) would be that the wealth is 
concentrated at the coast. Since the natural harbours at the coast would benefit most of 
the maritime connection with other regions. Smaller, secondary concentrations of metal 
finds are to be expected along the rivers, these would be evidence of small chiefdoms 
controlling the riverine transport routes. 
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Therefore, the research questions for Brittany are: are the rivers and coastline used as 
bottlenecks for an elite controlled exchange network? Are large metal deposits 
concentrated at the coast and secondary, smaller deposits located along rivers?  
The research questions will be studied by investigating the correlation of the bronze 
finds with possible trade routes in and to the peninsula, such as the rivers and natural 
bottlenecks along the coast. 
4.2 The Carpathian basin (Hungary) 
In the model of Earle et al. (2015), the Benta Valley is described as the best example of a 
region with a central residence of a small-scale chiefdom alongside a trading route (Earle 
et al. 2015, 642). Furthermore, it is one of the most extensively researched regions of 
Hungary. The Benta valley has been researched by a team led by Earle, whereas the tell 
site, Százhalombatta is subjected to the largest and longest-lasting excavation project of 
the country.  
The archaeological site of Százhalombatta is a large tell on top of a natural hill 
overlooking the Danube. This Bronze Age site has been interpreted by Kristiansen and 
Earle as a chiefly residence (Earle and Kristiansen 2010, 247). The fortifications and 
location of the site lead Kristiansen and Earle to believe the function of the site is to 
control the bronze trade over the Danube, similar to the other tell sites along the 
Danube (ibidem). Százhalombatta forms the main case-study in their theory of 
centralised Bronze Age chiefdoms in south-west Europe (ibidem).  
Additionally, the Benta Valley is worth studying since it is a region that does not have 
access to the sea. Elite proliferation through controlling metal flow might work different 
in this landlocked region, when compared to maritime communities in other parts of 
Europe. Controlling riverine trade would be easier than controlling trade along an entire 
coastline, since the trade route is restricted to a defined riverbed. This region will 
therefore be key to the understanding of elite proliferation of landlocked regions. 
Both the Benta Valley and Százhalombatta are part of a wider tell system where several 
tells are located at the banks of the Danube. The hypothesis of Earle et al. (2015) is that 
each tell would function as the centre of a small chiefdom and siphon commodities from 
the riverine trade. These commodities could be used locally in exchange to consolidate 
power, used for tools, used for ornamentation, and/or used in deposition practises. The 
latter is perceived by Earle et al. to be evidenced by many large hoards near the Danube 
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and related to tell sites (Earle et al. 2015, 641). According to Earle et al. these Hungarian 
tell sites would be the residences of the emerging elite. Earle states that the evidence of 
this are a large number of metal finds in the vicinity of these tells when compared to the 
rest of the region (ibidem). 
In summary, the case-study Hungary is important because of the frequent use of the 
Benta Valley in the model of Earle et al. (2015). Furthermore, the region is rich in well 
documented metal finds that are thought by Earle et al. to relate to tells. These tells are 
therefore interpreted by Earle et al. as clear elite residences at the centre of local 
chiefdoms (Earle et al. 2015, 641). Finally, the landlocked nature of the region lends 
diversity to the other case studies in this thesis, since the other three regions all have 
access to the sea and therefore maritime bottlenecks. 
The research questions are therefore: How are metal finds spread over the landscape? 
How does the tell group at the north of Hungary, of which the Benta Valley and the site 
of Százhalombatta is part off, compare on a national scale? Do these finds relate to 
rivers, burials, tells or other settlements?  
In order to answer these questions, an inventory of metal finds of Hungary was made. 
The metal finds of Hungary are numerous and quite well documented. the focus of the 
inventory is on the Late MBA Hajusamson and Koszider phase, the reason for this is 
twofold. Firstly, this phase is deemed to be representative of the distribution of metal 
deposits in Bronze Age Hungary since Earle et al. (2015, 641) refers solely to the work of 
Moszolics on the Hajusamson and Koszider phase (Moszolics 1967). Secondly, due to the 
complex and debated chronology of the Hungarian Bronze Age creating a dataset of 
both the entire Early- and Middle Bronze Age would be an academic endeavour too 
ambitious for this thesis.  
The inventory of these finds will enable the creation of a distribution map, which can be 
used to assess the interpretation of the tells being the central places of small chiefdoms 
and the residences of chiefs. If these tell sites are indeed the residences of chiefs, then 
we would encounter significantly more wealth in the immediate vicinity of tell sites, 
including metals. This elite occupation at tell sites would be contested if it should turn 
out that the bronze finds are spread more evenly, or cluster at other points is the 
landscape. 
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4.3 Thy (Denmark) 
According to Earle, Thy is a key region for the investigation into the proliferation of the 
elite in Europe during the Bronze Age (Kristiansen and Earle 2010; Earle 1997). 
Observations done in this region have led Earle et al. to propose an emerging 
specialisation on cattle and amber trade in southern Scandinavia during the latter part 
of the third millennium BC (Earle et al. 2015, 467). Thy is thought to be a major export 
region of amber and cattle, exchanging these commodities for metal. Earle et al. claim 
that this is evidenced by substantial metal deposits found in the region (Earle et al. 
2015, 648). Additionally, elite activity is thought to be evidenced by burial mounds and 
hoards filled with bronze, spread over the region. The auspicious wealth in burial 
mounds suggest a strong elite present in the region according to Earle et al. (ibidem).  
This strong elite would control the cattle export by controlling grassland, Earle et al. 
state that large burial mounds on “highly productive grasslands” provide the evidence 
for this claim (Earle et al. 2015, 647). Controlling the grasslands would ensure that the 
emerging elite would also control the cattle, one of the major export products according 
to Earle et al. (2015, 648).  
Thy lacks the large tell settlements of Hungary. The domestic structures here take the 
form of dispersed farmsteads. Some of these houses are thought to be chiefly 
residences by Earle (Earle 1997, 17). These chiefly residences served as central points for 
the amber trade with the Mediterranean according to Earle et al. (2015, 647). The 
houses are interpreted as being chiefly residences because of their size. However, metal 
finds are usually not found in the proximity (Aner et al. 2001; Appendix 1). 
Houses similar in type and size to those identified by Earle et al. as elite residences are 
also found in the Netherlands (Brück and Fokkens 2013, 87). Here the houses are 
interpreted as dwellings of commoners. This signals a discrepancy between the 
identification of elites in different parts of Europe. 
The interpretations of the research where based on evidence provided by the Thy 
Archaeological Project (TAP), which has been conducted for over 20 years (Earle 1997, 
14). During this time the research focused on the Mesolithic up to Bronze Age 
occupation of the Thy peninsula (ibidem). This dataset, combined with the results of the 
Aner and Kersten catalogue of bronze finds, facilitates the research into a structured 
elite maintaining its position by bronze, amber and cattle trade. 
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Earle et al. (2015) hypothesise that the elite emerged in Thy by monopolising either the 
transport of commodities that were exchanged for bronze, which would be indicated by 
a concentration of metal objects at the coast of the region. Or the elite controlled the 
pastures and therefore the animals that graze on them. The second hypothesis would be 
evidenced by a concentration of metal finds in the interior of the region inside burial 
mounds.  
Studying Thy will be vital in this thesis, because Thy and its archaeological record is the 
founding region of many notions on the politics of the Bronze Age. Moreover, it always 
seems to return to the work of Earle (Earle 1997; Earle et al. 1998; Earle and Kristiansen 
2010; Earle et al. 2015). Furthermore, the region has a strong maritime focus, the 
landscape of Thy landscape is almost the opposite of Hungary.  
Thy will provide information on how burials relate to settlements. How are the metal 
objects distributed around the region? Does this distribution correlate with elite 
residences, settlements, natural harbours or other natural bottlenecks? 
The research questions will be tackled by combining the detailed datasets of Aner et al. 
(2001) and the preliminary results of the TAP project. The locations and quantity of the 
bronze finds will be correlated with known (elite) settlements and with the coast. Chiefs 
that gain their wealth through seafaring would presumably settle close the shore and 
deposit their bronze in the immediate vicinity (Earle et al. 2015, 642). The association 
between metal bronze deposits and burial mounds will not be assessed, since the 
association of burial mounds with favourable pastures is not known. 
4.4 Holland (The Netherlands) 
Equally interesting as Thy is Holland. During the Bronze Age the physical landscape of 
Holland was very different from what it is now, most of the west of the Netherlands was 
covered in extensive peat bogs. These bogs proved to be unsuitable for living at the 
time; habitation only occurred briefly in the Iron Age (Van Heeringen 2005, 581). 
However, the small stretch of coastal dunes in the west of the Netherlands and the 
floodplain of West-Frisia were intensively inhabited during the Bronze Age (Fokkens 
2005a, 419; Figure 7).  
Furthermore, metal deposits in Holland have been extremely well researched, thanks to 
the work of J.J. Butler (Butler 1963; Butler and Van Der Waals 1967; Butler 1990; Butler 
1995; Butler and Steegstra 1997; Butler and Steegstra 1999), the Farmers of the Coast 
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project by Harry Fokkens (Van Amerongen 2016; Van Zijverden 2017; Roessingh in prep), 
and the work of David Fontijn (Fontijn 2009). There has also been an increase of 
archaeological investigation thanks to large construction works and various recent 
dissertations on the region. This recently amassed dataset facilitates the investigation 
into this region. 
Alongside habitation on the coastal dunes the floodplain nowadays known as West-
Frisia was not covered with peat and densely populated during the Bronze Age (Lohof 
and Roessingh 2014, 51). West-Frisia is an interesting research area, since it contained 
both a major river and a coastal outlet during the EBA. West-Frisia would connect the 
sea in the west to what is now Germany in the east (Van Zijverden 2017, 62). Moreover, 
it is situated close to a tidal hub, making sea travel across the North-Sea easier (Fokkens 
et al. 2013, 536). West-Frisia and the river towards the hinterland are both surrounded 
by peat, restricting transport. Following the reasoning of Earle et al. it can be assumed 
that there is a trade bottleneck here. The siltation of the river from Germany during the 
MBA makes the West-Frisia even more compelling as a case-study (Van Zijverden 2017, 
64). The siltation of the river would imply that West-Frisia would have to cope with the 
loss of its obvious trade route. 
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Figure 7: The reconstructed Bronze Age landscape of Holland (After Vos and the Vries 2013). 
The coastal outlet in the west and the river running inland in the east connected West-
Frisia to the North Sea and far into Germany during the EBA. These connections created 
a which disappeared with the siltation of the inland river during the MBA (Van Zijverden 
2017, 64). Therefore, the region provides a good chance to research the connectivity 
and power of a bottleneck provides to control or even facilitate bronze exchange. Metal 
finds are found in the adjacent coastal dunes as well as in West-Frisia as well, indicating 
that this region did have a connection to supra-regional exchange networks. 
Furthermore, this region has seen much recent research, which supplies a vast amount 
of detailed knowledge.  
The region of West-Frisia has a bottleneck and bronze finds, however the society in this 
region has traditionally been interpreted as egalitarian (Fokkens 2005a, 430). Even 
though, all the requirements for a local elite occupying this bottleneck are present. This 
region is therefore at odds with the predictions proposed by Earle et al. (2015), making 
it an interesting case-study.  
The only habitable land during the Bronze Age in Holland consisted of a small strip of 
coastal dunes and a floodplain in the north of the region. These small regions where 
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surrounded by peat bogs, making them seemingly isolated. However, This small strip of 
land holds some of the largest deposits of metalwork, as well as some of the wealthiest 
graves of the Netherlands. Such as the Voorschoten hoard or the Velserbroek burial 
(Fontijn 2009, 137). Furthermore, some of these finds have a morphology resembling 
those of other regions, evidencing maritime exchange with other regions (ibidem). 
These deposits of bronze might be explained as tribute or spoils from use of the natural 
harbours or piracy. The sea-currents run along the coast, creating a fast route to the 
north (Figure 8). Furthermore, since the coast also has multiple tidal inlets or river 
mouths travellers or traders would be able to use them to find shelter from storms. This, 
according to the model of Earle et al. would provide a bottleneck for elites to exploit 
(Earle et al. 2015, 437). However, unlike Thy, elites are not attested in these areas 
according to the literature (Fokkens and Fontijn 2013). Otherwise, settlement pattern, 
house-plans and artefacts are almost identical to those of the Danish peninsula (Brück 
and Fokkens 2013, 87). Even the bottleneck, the close proximity to a favourable sea-
current and several prime natural harbours is similar between the regions. 
The hypothesis for this region in the spirit of Earle et al. (2015) should therefore be very 
similar to that of Thy, with either the production or transportation of a commodity being 
monopolised. Alternatively, the elite could also control and patrol the sea and demand 
tribute or just pillage traders for access to bronze. The region of West-Frisia allows an 
investigation into the impact that the loss of a bottleneck has on the local population of 
a region. The loss of a bottleneck might change the connectivity of people in this region, 
but will it diminish their access to foreign commodities such as metal? If metal objects 
are still abundant in an area after the loss of a bottleneck the bottleneck was probably 
not the decisive factor in generating bronze exchange.  
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Figure 8: Map with simplified sea-currents of the North Sea (Earle et al. 2015, 643). 
There are several relevant questions to answer in Holland. What happens with 
bottlenecks on a small scale? Did the river connect West-Frisia with Germany and 
therefore formed a part of the network attested by metal deposits during the Early- and 
Middle Bronze Age? How did this change in the MBA when the siltation of the river? If 
we see a heightened connectivity in the MBA is this the result of open access to the 
network, even if with the siltation of the river? How do the longhouses in West-Frisia 
compare with the longhouses at the coast of Holland or those in Thy? However, the 
most important research questions for this region will be: How are the metal objects 
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distributed in the region? Does this distribution correlate with settlements, natural 
harbours or other natural bottlenecks?  
In order to answer these questions, an inventory of metal finds from Holland need to be 
created. Fortunately, these finds are very accessible thanks to the previous research of 
Butler and Fontijn (Butler 1963; Butler and Van Der Waals 1967; Louwe Kooijmans and 
Knip 1974; Butler 1990; Butler 1995; Butler and Steegstra 1997; Butler and Steegstra 
1999; Fontijn 2009). Thanks to the reconstruction of the Bronze Age landscape I will also 
be able to research the spatial distribution and the association with habitable zones. 
In short, Holland is interesting to research since the archaeological record of the Bronze 
Age is very similar to that of Thy, however the interpretation of the two regions is 
radically different. While Thy is seen as a region with large social differentiation during 
the EBA and MBA, Holland has traditionally been interpreted as an egalitarian region 
(Fokkens and Fontijn 2013, 567). 
4.5 Synthesis 
In this chapter regions were introduced as case studies for researching the proliferation 
of the elite and their correlation with metal trade. It is important to note that all of 
these regions differ. These differences are not only in their natural landscape, potential 
bottlenecks and metal wealth but also in research tradition and chronology. In Brittany, 
Thy and Holland I will be studying both the EBA and MBA. Hungary is an exception to 
this plan. Here I will only research the Hajusamson and Koszider phase of the Carpathian 
Basin, since Earle et al. solely reference the work of Moszolics (Moszolics 1967 in Earle 
et al. 2015, 641).   
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5 Brittany (France) 
The province of Brittany is an excellent case-study for testing the model of Earle et al. 
(2015). Many metal deposits have been discovered in the region. Additionally, these 
metal deposits are well documented. Furthermore, Earle et al. mention that Brittany 
“may have been crucial for trade” (Earle et al. 2015, 643). The natural harbours 
functioned as bottlenecks that facilitated the emerging elite (ibidem). Finally, the 
province also boasts natural tin deposits, which are very rare in Europe (Muhly 1985, 
289; Marignac and Cuny 1999, 473; Mordant 2013, 585). These tin deposits provide a 
rare comparative advantage.  
According to Mordant, the province had close trading and cultural ties with the British 
Isles to the west, the Iberian Peninsula to the south and the Low Countries to the north 
during the Early- and Middle Bronze Age (Mordant 2013, 571). This wide area of 
influence serves to underline the suitability for Brittany as a case-study. 
This chapter will therefore detail the investigation of the distribution and nature of 
deposition of Early- and Middle Bronze Age metalwork in the French province Brittany. 
5.1 Introduction 
This section will present the background information necessary to understand the 
formation of natural bottlenecks in Brittany, provide further information on the 
chronology, and the lack of evidence for settlements in the region. 
5.1.1 Geography 
Brittany consists of four departments: Finistère, Côtes d’ Armor, Morbihan and Ille et 
Villaine. The province of Brittany is surrounded by ocean at three sides. The rugged 
coast of the peninsula consists of cliffs and a number of small sandy beaches. Cliffs do 
not line the entire coast of Brittany and where they do beaches might develop in inlets, 
creating small natural harbours (Nichols 2009, 217). Additionally, Brittany is intersected 
by several large rivers, these large rivers reach far inland.  
The Armorican Massif dictates the relief in Brittany. The mountain chain has weathered 
considerably to form more of a plateau, with the highest peak only being 417 metres 
above sea-level (academic-eb-com/...Armorican-Massif/9536).  
 60 
 
5.1.2 Chronology and background information 
During the Early Bronze Age (1950-1650 BC) Brittany is home to the Armorican Tumulus 
Culture (Gabillot 2003, 16). Aptly named for the large, monumental barrows they 
constructed all over the peninsula, some of which are between 40 and 50 metres in 
diameter and 5 to 6 metres in height. At the heart of most of these tumuli are stone 
cairns that form burial chambers. These burial chambers are filled with bronze, gold, 
silver, amber and pottery (Briard and Giot 1956, 365). However, the bones of the 
deceased are generally not that well preserved (Mordant 2013, 580).  
These graves are so wealthy that they rival the burials from the Unetice and Wessex 
culture (Mordant 2013, 587). Moreover, the current consensus is that the Armorican 
Tumulus culture was in contact with the Wessex culture (Needham 2000, 151). 
However, unlike the Unetice Culture metalwork is mainly concentrated in burials 
(Balquet 2001, 12). Hoards dated to the Early Bronze Age contain a low number of 
objects (Mordant 2013, 587). The biggest metal deposits are grave goods accompanying 
one individual. This suggest a highly hierarchical society (Balquet 2001, 12; Clement 
2016, 424). 
The Middle Bronze Age (1650-1300 BC) sees a decline in barrows in Brittany, to a point 
that we do not have any information on burial practises in the west of France (Gabillot 
2003, 16; Clement 2016, 424). Metalwork becomes mainly concentrated in hoards 
(Gabillot 2003, 64). Within these hoards we see a new type of artefacts, such as swords, 
and spearheads of the type Tréboul (Briard 1965, 79).  
5.1.3 Settlements 
There are two basic varieties of domestic structures in Brittany during the Bronze Age. 
The first, as in other regions around the Atlantic Ocean and North Sea, are domestic 
longhouse structures erected from timber (Mordant 2013, 577). However, very few 
house plans dating to the Early- and Middle Bronze Age have survived (ibidem).  
The second type of domestic structures are stone walled houses, found in certain stone-
rich areas of Brittany. However, traces of these constructions are, in general, rare 
(Pailler et al. 2014, 131). One such structure was found on the site Beg ar Loued on 
Molène, an island just off the coast of Brittany (Pailler et al. 2014, 119). This structure 
consisted of an oval drystone wall with wooden central posts. The structure is roughly 
ten metres long and seven metres wide (Pailler et al. 2014, 121). A handful of similar 
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structures were uncovered in Brittany, however none are nearly as complete as the 
structure at Beg ar Loued (Pailler et al. 2014, 131). 
Not all structures belong to isolated farmsteads, some of the house-plans suggest small 
hamlets. Mordant defines a hamlet as “formed by the aggregation of several 
contemporary elements” (Mordant 2013, 576). However, recognizing these is difficult, 
since more often than not archaeologists encounter a cluster of postholes or lack the 
datable material in the postholes (ibidem; Brück and Fokkens 2013, 88). Complex 
villages are only attested in lakeshore sites, where wood survived and could be dated 
through dendrochronology (Mordant 2013, 579). However, no lakeshore sites have been 
found in Brittany (ibidem). 
Fortified sites are sometimes encountered in the rocky upland regions (Pailler et al. 
2014, 129). These usually consist of ramparts and ditch constructions with several 
openings to allow entrance (ibidem). One of such fortified sites, Bellevue, was excavated 
in recent years and found to date to the Early Bronze Age (Éscats et al. 2012). However, 
the excavation did not reveal any domestic structures within the inside of the ramparts 
(Pailler et al. 2014, 130).  
Within the system of dispersed settlements, which seems to characterise the settlement 
system of Brittany, “upper class residences are hardly perceptible” (Mordant 2013, 580). 
Therefore, it will not be possible to investigate the association of elite residences and 
deposits of metalwork in Brittany. 
5.2 Metalwork from Brittany 
Brittany is very rich in metal deposits during the Early- (2000-1650 BC) and Middle 
Bronze Age (1650-1350 BC; Mordant 2013, 571). The research focus of archaeology 
within Brittany has therefore traditionally been into the metal deposits of the Early- and 
Middle Bronze Age in this region, which resulted in very detailed catalogues. The 
database compiled for this thesis contains 461 sites for Early- and Middle Bronze Age 
Brittany, comprised of data from Briard 1964, Butler and Waterbolk 1979, Gallay 1981, 
Gabillot 2003, and Fily 2008. Table 2 shows the different types of metal artefacts found 
in the region during the Early- and Middle Bronze Age.  
The collected data shows a clear distinction between the context of metal deposition 
during the Early Bronze Age. During this time most of the metal finds was deposited as 
grave goods in burial context. These finds mostly consisted of bronze daggers, bronze 
pins, bronze low-flanged axes, golden studs (which account for 17776 artefacts in the 
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rivet, cap, stud or plug category) as well as flint arrowheads (not in table 2), occasional 
scabbards for the daggers and miscellaneous, mostly non-metal, personal 
ornamentation items. 
After 1500 BC, the start of the Middle Bronze Age, a sudden shift in deposition practise 
can be observed. With the disappearance of graves in this period, metal objects are 
exclusively deposited in hoards or as single finds. Interestingly these hoards are for the 
majority compiled of axes, just as the hoards dated to the Early Bronze Age. Other 
bronzes such as daggers, swords or flanged axes, which were previously considered to 
only be fit for deposition in burials, form a minority in these Middle Bronze Age hoards. 
The hoards also incorporate personal ornamentation; however, these are almost 
exclusively bracelets, most of which are of the Bignan type. 
Table 2: Overview of metal finds of Brittany. *Total is the sum of all the individual artefacts within a group 
**Percentage of all metal artefacts, excluding rivets, caps, studs and plugs rounded down to two decimals 
(n=21252-17796 = 3457). 
Weapons Tools Ornamentation Other 
Arrowhead 3 Axe 2222 Bracelet 159 Ingot 5 
Dagger/Sword 579 Battleaxe 2 Lunula 5 
Rivet, Cap, 
Stud or Plug 
17798 
Halberd 2 Chisel 2 Necklace 8 Sheet metal 6 
Pommel 1   Pin 16 Metal Cup 4 
Lancehead/Spearhead 165   Ring 7 Slag 7 
    Wristguard 1 Misc. 256 
*Total 750  2226  199  275 
**Percentage 21,70%  64,40%  5,60%  7,90% 
 
The hoards of the Middle Bronze Age are therefore partly a continuation of Early Bronze 
Age hoards, since axes are still the most numerous artefacts. However, with the 
inclusion of bladed weapons and personal ornaments the hoards are breaking with the 
earlier Armorican Tumulus tradition of the Early Bronze Age. 
Finds are mostly axes in both the Early- and Middle Bronze Age and are usually 
deposited as single finds or hoards. Although the hoards and single finds are almost 
exclusively made up of metal, organic artefacts could have been deposited as well. 
However, organics survive poorly in Brittany (Mordant 2013, 576). 
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The quantity of finds found within each metal deposit differs only slightly between the 
Early- and Middle Bronze Age (Table 3). The table shows that the majority of metal 
deposits only include one metal object. There are some significant outliers not included 
in the table (Table 4). It is important to note the finds of metal objects in the sites of 
Tanwedou, Moudan Bras and Kernonen are so numerous because they include 
thousands of small gold studs that were used for the decoration of hilts of daggers. 
 
Table 3:Number of metal finds per number of sites in Brittany with the Early Bronze Age (EBA) in blue and 
the Middle Bronze Age (MBA) in orange. 
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Table 4: The outliers of number of finds per site in EBA and MBA Brittany 
Sitename Relative Dating Number of metal finds 
Landes de Glomel EBA 21 
Glomel EBA 31 
The Blavet EBA 47 
Duault EBA 85 
Douarnenez EBA 142 
Tanwedou EBA 1008 
Moudan Bras EBA 4793 
Kernonen EBA 12020 
Saint-Quay-Portrieux MBA 21 
Saint-Fiacre MBA 22 
Lorient MBA 23 
Bignan MBA 24 
Tréfumel MBA 26 
Bains-sur-Ouest MBA 29 
Le Lesart MBA 29 
Ploaré MBA 31 
Vergéal MBA 33 
Kerambordennec MBA 38 
Jugon MBA 50 
Route de Corley MBA 100 
Languénan MBA 100 
Sainte-Tréphine MBA 100 
Kermabilou MBA 103 
Tréboul MBA 139 
Ty Lann Ar Neac’h MBA 155 
Saint-Thois MBA 155 
Calorguen MBA 360 
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5.3 Applying the model 
The model of Earle et al. (2015) predicts that metal deposits would occur close to 
natural bottlenecks, such as rivers or natural harbours. Furthermore, natural bottlenecks 
are relatively stable over time. River courses do not change rapidly and the same goes 
for the creation of beaches or erosion of barriers that impede or protect natural 
harbours. Therefore, these bottlenecks can be researched diachronically.  
5.3.1 Natural bottlenecks 
The spatial bottleneck as defined by Earle et al. 2015 proposes that natural bottlenecks 
are utilised by elites to be able to demand tribute to gain wealth and thereby power 
(Earle et al. 2015, 640-641). Investigating this bottleneck is therefore heavily dependent 
on the natural landscape of the Bronze Age. Unfortunately, no palaeographic 
reconstruction of Brittany during the Early- and Middle Bronze Age has been made. 
Therefore, the exact locations of rivers in the landscape or natural harbours on the coast 
cannot be pinpointed.  
The coast of Brittany has stretches of cliffs, making parts of the coast inaccessible for 
boat landing. Since significant investments in harbours are ruled out within the model 
(Earle et al. 2015, 643), maritime trade would be tied to natural harbours. These natural 
harbours can be found by looking at elevation maps and by mapping the rivers running 
into the sea. These rivers would serve as even more valuable bottlenecks, since they also 
allowed transport into the hinterland, or as places for transhipping (Earle et al. 2015, 
644). 
Fortunately, these rivers have carved into the relief of the Armorican Massif, providing a 
good indication of where the river flowed during the Bronze Age. This valuable 
information makes the current study possible. For this thesis the focus will therefore be 
on the rivers as they are reliable indicators of natural harbours as well as transport 
routes in Brittany the main natural bottlenecks of Brittany (Figure 9). 
The model of Earle et al. also talks about significant headlands as places that are 
relevant for elites to control, as these form waypoints for sailors. The large number of 
barrows along the coast, or the large (Neolithic) megalithic structure known as the 
‘Barnenez Cairn’ could have functioned as landmarks. However, a viewshed analysis in 
order to test the visibility from sea has not been made. This thesis will therefore not 
investigate the visibility of these possible landmarks from the sea. 
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Figure 9: This map shows the rivers of Brittany as proposed trade routes and indicates the mouths of the 
rivers as the most valuable bottlenecks of Brittany. Since these river mouths are both natural harbours and 
places where trade further upstream could be controlled. (after www.gdex.cr.; Lehner et al. 2008; 
www.commons.wikimedia.org/wiki/File:France). 
5.3.2 The comparative advantage: tin 
Deposits of tin are very rare in Europe. However, they were vital for the production of 
bronze in Bronze Age Europe, since the use of tin-bronze predominated (Nielson 2015, 
180). This vital resource would therefore have been a valuable commodity in trading. 
Brittany has a high concentration of tin ore in its subsoil and is therefore traditionally 
seen as a mining place for tin ore (Mordant 2013, 585; Figure 10). Some tin ingots are 
part of hoards in Brittany. However, evidence for large scale mining activities, or tin 
processing in the region has not manifested in the archaeological record of the Bronze 
Age (ibidem). During roman times however, tin deposits in the Armorican Massif are said 
to be mined extensively by ancient sources (Muhly 1985, 289; Marignac and Cuny 1999, 
473).  
However, there is an alternative way of extracting tin which would possibly not manifest 
itself in the archaeological record: the extraction of tinstones (Nielson 2015, 181). 
Tinstones are tin-rich lithics that are exposed by water-erosion of tin rich rock layers. 
Tinstones are deposited in riverine sediments. It is therefore tin in secondary context 
and potentially easier to extract (Muhly 1985, 277). Tin extraction could therefore have 
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been a comparative advantage, without the extraction leaving traces within the 
archaeological record. 
The portal for mining data of the French government provides information on the 
geology of the peninsula (www.mineralinfo.fr/viewer/MainTileForward.do). Figure 10 
shows the favourability of different areas for tin ore, as well as known deposits. The map 
shows some burgundy red areas with a high favourability for tin deposits. The next 
section will reflect on the correlation of metal depositions and tin. 
 
Figure 10: Map showing the geological favourability for tin ore in the subsoil as well as known tin (Sn) 
deposits (After: www.mineralinfo.fr/viewer/MainTileForward.do). 
5.3.3 Distribution of metal depositions 
The distribution of sites with deposited metal is quite uniform across the peninsula 
(Figure 11). Interestingly there is a clear difference between the sites with metal 
deposits in the EBA and those of the MBA (Figure 12 and 13). During the EBA there 
seems to be a focus on the coastal areas of the west. However, this region also featured 
the majority of excavations in the early 20th century (Du Chatellier 1907). Therefore, it 
might be the case that this region is overrepresented in published research (Giot 1951, 
227). Another explanation is that the literature describes a less complete overview of 
EBA metal deposits than is the case for the MBA deposits.  
The distribution of metal deposits shows that the metal objects in Brittany are 
distributed evenly across Brittany. Some depositions seem to corrolate quite well with 
natural bottlenecks. Conversly, there are also many metal large depositions within 
Brittany without a significant association to natural bottlenecks. Therefore, the 
distribution does not show any clear singular correlation with natural bottlenecks in 
Brittany (Figure 13). In figure 13 seven sectors are highlighted to discuss the variation in 
distribution observable in the bronze deposits in Brittany. These sections will be detailed 
below.  
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Figure 11: The distribution of metal deposits in Brittany dated to the Early and Middle Bronze Age. The sectors highlight the variation of deposit 
location (after www.gdex.cr.; Lehner et al. 2008). 
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Figure 12: Distribution of metal finds in Early Bronze Age Brittany (after www.gdex.cr.; Lehner et al. 2008). 
 
 
Figure 13: Distribution of metal finds in Early Bronze Age Brittany (after www.gdex.cr.; Lehner et al. 2008). 
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5.3.3.1 Sector 1 
Sector one shows the highest concentration of bronze deposits in Brittany (Figure 14). 
This peninsula of Brittany is surrounded by the sea at three directions. This part of the 
province is also known for the cliffs at its shore (www.gdex.cr). Natural harbours would 
therefore be valuable bottlenecks for the emergent elite to exploit, since these are the 
only inlets from the sea. The region also has a high favourability for tin deposits (Figure 
10). However, the precise location of Bronze Age tin deposits is not known.  
 
Figure 14: A magnified cut-out of section one from “Distribution of metal finds from Early and Middle Bronze 
Age Brittany”. The numbers indicate hoards associated with natural bottlenecks (after www.gdex.cr.; Lehner 
et al. 2008). 
Only four metal deposits seem directly associated with natural bottlenecks in sector 
one. Three metal deposits seem associated with the southern river on the map. The first 
being the hoard with nine to fifteen objects (Figure 14.1). The second and third are the 
barrow with associated hoard at the fork of the river (Figure 14.2). At the indentation 
along the north side of the cliff there is another hoard which seems associated with a 
nearby bay (Figure 14.3). This bay might have functioned as a natural harbour. 
The other metal deposits do not seem to be associated with a natural bottleneck. These 
metal deposits might be correlated with tin sources, since this region has a high 
favourability for tin deposits. However, there is currently no data to further research this 
theory. 
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5.3.3.2 Sector 2 
Sector two, like sector one, has a large number of metal deposits. Unlike sector one 
these deposits seem associated with rivers (Figure 15). Some of these metal deposits are 
located at the mouth of the rivers (Figure 15.1-4). These deposits might therefore 
indicate that these rivers are natural harbours, used by emerging elites to extract 
commodities from travellers.  
However, many, often large, deposits are also found at the origins of the rivers or even 
further inland (Figure 15.7-11). These deposits do not compute with the model of Earle 
et al. (2015). The model would expect large deposits to be closer to the mouth of the 
rivers, since here the emerging elite would be able to control marine- and riverine trade.  
Sector two has a high favourability for tin deposits. As in sector one it might therefore 
be possible that metal deposits are associated with tin deposits. However, there is 
currently no data to further research this theory. 
Figure 15: a magnified cut-out of section two from “Distribution of metal finds from Early and Middle Bronze 
Age Brittany” (after www.gdex.cr.; Lehner et al. 2008). 
5.3.3.3 Sector 3 
Sector three is very interesting, since it contains some very large metal deposits (Figure 
16). The sites in the area comprise both Early- and Middle Bronze Age hoards and Early 
Bronze Age barrows. Seven out of the eighteen sites with more than twenty metal finds 
are located in this area. These seven sites alone represent more than a tenth of the total 
amount of metal objects found in Brittany (Figure 16.1-7).  
Only a single metal deposit in this sector complies with the model of Earle et al. (2015; 
Figure 16.9). This might be the result of a landed chiefdom along the river course.  
7 
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9 10
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Figure 16: A magnified cut-out of sector three from “Distribution of metal finds from Early and Middle Bronze 
Age Brittany” (after www.gdex.cr.; Lehner et al. 2008). 
the most interesting about this sector is that over a third of the large sites of Brittany are 
concentrated around the highest part of the Armorican Massif. This area however is not 
associated with natural bottlenecks. If anything, the metal deposits seem to correlate 
roughly with the origins of the rivers (Figure 16.1-9). So, more than a tenth of the metal 
artefacts and a third of the largest metal deposits in Brittany are deposited in an area 
where there is no correlation with natural bottlenecks. However, it is not possible to 
investigate the association of metal deposits with tin deposits. This sector therefore 
directly contradicts the model of Earle et al. (2015). 
5.3.3.4 Sector 4 
Sector four is the first of the sectors that seem to follow the model of Earle et al. (2015). 
The metal deposits of this region seem to follow the coast and the largest of these metal 
deposits are located very close to the rivers (Figure 11.sector 4).  
5.3.3.5 Sector 5 
Sector five is very similar to sector 2, the metal deposits seem to be associated with the 
rivers (Figure 11.sector 5). However, these metal deposits are not located in strategic 
locations. Rather the largest deposits are found at the origin of the rivers. This would not 
be a favourable position to control the river, since trade could happen further below-
stream out of the influence of the local elite. 
1 2 
3 
4 5 
8 
6 
9 
7 
 73 
 
5.3.3.6 Sector 6 
Sector six differs radically from sector three (Figure 17). Sector six holds some large 
hoards from the Middle Bronze Age. One of which is the largest hoard recorded for that 
period, containing 360 metal artefacts (Figure 17.1). This deposition has also been found 
close to the river which has another four hoards along its banks. Sector six therefore 
does seem to corrolate with a natural bottleneck. 
However, even in this sector there is a deviation to the pattern (Figure 17.2). This 
deposit holds 100 metal items and therefore holds roughly a fifth of all the metal objects 
in this sector. This metal deposit does not seem associated with a natural bottleneck. 
 
Figure 17: A magnified cut-out of sector six from “Distribution of metal finds from Early and Middle Bronze 
Age Brittany” (after www.gdex.cr.; Lehner et al. 2008). 
5.3.3.7 Sector 7 
Sector seven is very similar to sector three (Figure 11.sector 7). The large metal deposits 
can only be associated with the end of the rivers. This is not a place where a lot of 
rivertrade would be expected to occur. Therefore these hoards do not comply with the 
spatial bottleneck as outlined by Earle et al. (2015). 
5.4 Discussion 
This chapter presented the results of extensive research into the scarce settlement data 
of Brittany, metal depositions in Brittany, the natural bottlenecks of the region, and the 
potential of tin extraction as a comparative advantage of the region during the Bronze 
Age. Unfortunately, it has not been possible to investigate the tin exploitation of   
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The EBA metal deposits seems to be more focussed on the coast than the MBA deposits. 
However, large depositions of metal artefacts dated to the EBA are also known to occur 
far inland.  
The majority of the EBA artefacts are deposited in barrows, a tradition which is said to 
stop with the beginning of the MBA. There is also a curious divide between barrow 
contexts and hoard contexts during the EBA. Within barrows one is almost certain to 
find at least one dagger. Other artefacts may include pins, low-flanged axes, small 
golden studs, flint arrowheads, occasionally preserved scabbards for the daggers and 
items for personal ornamentation, such as beads. The single finds and hoards however, 
for the majority, seem to contain flat axes.  
With the start of the MBA no metal objects are found in a burial context. The hoards and 
single finds of the MBA are dominated by palstaves, seemingly continuing the EBA 
tradition of depositing axes in these contexts. However, the hoards also incorporate 
small number of bracelets, flanged axes, daggers and/or swords. Previously it was only 
deemed fit to deposit these items in burial contexts. Is this phenomenon therefore 
indicative of a change in tradition? 
The quantity of metal artefacts in hoards and burial contexts during the EBA and MBA 
are rather comparable, with the vast majority of metal depositions only containing one 
object. However, the metal depositions could also encompass a hundred, or several 
hundreds of objects. 
In chapter 4 several research questions have been stated for the region of Brittany: Are 
the rivers and coastline used as bottlenecks for an elite controlled exchange network? 
Are large metal deposits concentrated at the coast and secondary, smaller deposits 
located along rivers?  
Metal depositions are not significantly correlated with either rivers or natural harbours 
in Brittany. Some metal deposits can be found alongside rivers, or close to the shore. 
However, the hoards and burials found in the middle of the Brittany at the source of 
rivers also contain large amounts of metalwork. The size of metal deposits does not 
decrease further from the coast, the size of the metal deposits seems to be consistent.   
It must also be said that it is hard to judge when a metal deposition is deemed to 
correlate with a river or with a natural harbour. The implementation of statistics to 
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measure the distance between site and bottleneck would suffer with the same problem, 
what qualifies as a correlation?  
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6 Carpathian Basin (Hungary) 
The Carpathian Basin is known for its impressive Bronze Age tell settlements. These tells 
are often located on pre-existing hills and offer spectacular views of the surrounding 
landscapes. Most of these tells also boost a large number of inhabitants. Tells are often 
interpreted as “proto-urban” settlements (Kienlin 2013, 57). This is in sharp contrast 
with the other case-study regions, where dispersed farmsteads are the norm for the 
settlement system. The large rivers of Hungary connect the north and south, east and 
west in the country. Additionally, the landlocked nature of the country increases the 
cost of alternative routes this region. This forces traders to use the large rivers, creating 
bottlenecks. This combination of elements allows a great way of studying riverine trade 
routes in Bronze Age Europe and their influence on the proliferation of the elite.  
This region has already been included in the paper by Earle et al. (2015). In their paper 
Earle et al. stated that that the fortified tell sites along the Danube are centres of small 
chiefdoms. According to them, the evidence for their statement are the bronze hoards 
associated with both the tell settlements and the Danube. However, Earle et al. have not 
demonstrated an association between the metal deposits and the tell settlements.  
This chapter will investigate the distribution and nature of deposition of the Koszider 
phase metal depositions of the late MBA in the Carpathian Basin, which approximately 
dates between 1800 and 1400 BC (Fisch et al. 2013, 357). To restrict the geographical 
area, the research area will be limited by the borders of modern-day Hungary.  
6.1 Introduction 
This section will present background information necessary for applying the model of 
Earle et al. (2015) by delving into the geography, chronology of the Bronze Age in 
Hungary, and the different types of settlements. 
6.1.1 Geography 
The Carpathian basin is the name for the area between the Carpathian Mountains and 
the Alps (Figure 18). It is intersected by the Danube and Tisza and extends roughly 
between modern day Vienna, Bratislava, Ostrava, Zagreb, Novi Sad and Satu Mare. 
Hungary, covers the majority of this region. The region consists of a large plain, 
supporting both grasslands and deciduous trees. Hungary also boasts some large lakes, 
such as lake Balaton (Sümegi et al. 2013, 19). 
 77 
 
Figure 18: Map showing the extent of the 
Carpathian Basin and the modern-day borders of 
Hungary within the basin (after 
www.commons.wikimedia.org/wiki/File:Carpathian-
Basin). 
 
6.1.2 Chronology and background information 
This chapter will focus on the last part of the Middle Bronze Age, the Hajusamson-
Koszider phase, rather than the both the EBA and MBA as in other case studies. The 
reason for this is twofold. Firstly, Earle et al. (2015) claim that this phase is to be 
representative of the distribution of metal deposits in Bronze Age Hungary (2015, 641). 
In their article Earle et al. solely refer to the work of Moszolics on the Hajusamson and 
Koszider phase (Moszolics 1967). Secondly, due to the complex and debated chronology 
of the Hungarian Bronze Age creating a dataset of both the entire Early- and Middle 
Bronze Age would be an academic endeavour too ambitious for this thesis.  
The chronology of Hungary is tied with the regional cultures that inhabit the region. As 
with most archaeological cultures they are based on their pottery style (Fisch et al. 2013, 
356). However, during the Middle Bronze Age all these small regional cultures seem to 
blend in to one another, resulting in the entire region sharing pottery and metalwork 
styles (Fisch et al. 2013, 357). The absolute dating of the Hajusamson-Koszider phase is 
uncertain but falls somewhere between 1800 and 1400 BC (ibidem).  
The Hajusamson-Koszider phase is known for its large and frequent metal deposits 
throughout Hungary. The assemblages are quite different from those of the other case-
study regions. The objects encountered in these metal deposits are often highly 
decorated with incised geometric shapes (Hansen 2005, 19). Additionally, the metal axes 
with perforated socket are very different from the frequently encountered flat/flanged 
axes, and palstaves encountered in the other case-study regions. The metal axes from 
Hungary bear a closer resemblance with the “battle-axes” subtype found in the other 
case-study regions.  
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6.1.3 Settlements 
Hungary holds the most western tell sites in Europe. These imposing settlements are 
created in Hungary during the Late Neolithic and last until the end of the Koszider phase 
(Markova and Ilon 2013, 816). Tells in Hungary grew in size over time and fortifications 
were constructed around some of these tell settlements (Fisch et al. 2013, 358; Kienlin 
2013, 36). 
These tell settlements are concentrated along the northern part of Danube and are 
generally quite large, often occupying several square hectares (ibidem). According to 
Earle these large tells settlements are central hubs of small chiefdoms. These chiefdoms 
encompass the tell and several open-air sites (Earle et al. 2015, 642). 
Unfortunately, not much is known about those Bronze Age settlements apart from a 
handful of excavated sites (Earle et al. 2012a, 4). One of the best researched regions 
within Hungary is that of the Benta Valley (Earle et al. 2012b, 89). The Benta is a 
tributary of the Danube, along which there is the most thoroughly excavated tell of the 
country, Százhalombatta-Földvár, as well as several open-air sites (ibidem). 
The tell site of Százhalombatta-Földvár excavations have yielded modest house plans of 
about five metres wide and ten metres long. These houses often include ovens at one of 
the walls of the house and sometimes a central hearth (Sørensen and Vicze 2013, 161). 
The site of Százhalombatta-Földvár is estimated to contain fifty to seventy at the same 
time, hereby being one of the most densely populated settlements of the European 
Bronze Age (Proszlai 2003, 153). The houses were very similar, not showing any 
differentiation on the outside. Some houses lack a central hearth, have the oven 
structure on another side of the house, or include a storeroom (Sørensen and Vicze 
2013, 161). The tell also has several open spaces between houses, these might have 
acted as places for communal gathering, or as activity zones (ibidem).  
The uncovered houses and activity zones contained a variety of artefacts and 
implements revolving around textile-, bronze-, and ceramic production (Sofaer 2006, 
130). Food processing is evidenced by the large storage pits filled with cereals and 
ground stone quern fragments found on the site (Proszlai 2003, 154). These implements 
underline the importance of crafting in these large communities.  
The tell of Százhalombatta-Földvár has a large fortification surrounding the settlement. 
However, no weapons, save a few flint arrowheads, have been uncovered on the 
fortified site (Pers. Com. Vicze and Sørensen 2017). This combined with the large 
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number of tools and the comparable houses suggest a peaceful, egalitarian society. This 
does not match with the interpretation of Earle et al. that these people extracted tribute 
of travellers of the Danube and Benta by force, since weapons are required in order to 
tribute by force (Earle et al. 2015, 432). 
The open-air sites in Hungary are scarcely excavated. The open-air sites around 
Százhalombatta-Földvár have been identified through field surveys and recognized by 
the abundance of pottery (Earle et al. 2010a, 2). In 2012 Earle et al. performed a 
magnetometer survey that did not locate any structures (Earle et al. 2012a, 3). A small 
excavation at one of the open-air sites showed only ephemeral remains of a structure 
(ibidem). However, the large amount of debris in the form of pottery shows that these 
open-air sites were inhabited (Earle et al. 2012a, 4). 
6.2 Metalwork from Hungary 
The Koszider-Hajdusamson phase in Hungary is very rich in metal finds. The large hoards 
and rich variety of metalwork has traditionally enjoyed much attention by Hungarian 
and international researchers (Moszolics 1965; Kiss and Honti 2013). The result is a large 
corpus of work detailing many objects of metalwork in the country. Most sites were 
uncovered during the early part of the 20th century. Sadly, this means that many objects 
of the metal deposits were decontextualized or lost during the turbulent events of the 
last century. The data for this thesis contains 179 sites for Hungary during the Koszider-
Hajdusamson phase comprised of data from Mozsolics 1965, Trogmayer 1966, Mozsolics 
1967, Kőszegi 1977, Kovács 1977, Kovács 1979, Kemenczei 1988, Kemenczei 1991, Cseh 
1997, and Kiss and Honti 2013. 
From table 5 it becomes clear that the most numerous object category is ornaments, 
while small in size they are found in nearly every context. This abundance of 
ornamentation over tools or weapons makes Hungary different from the other regions, 
where axes were usually most numerous. Also noteworthy are the almost equal number 
of tools and weapons. Furthermore, ingots are more numerous in this region. The 
overview of metal artefacts therefore shows that we are dealing with a very different 
way of metal consumption compared to the other case-study regions. 
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Table 5: Overview of metal finds of Hungary. *Total is the sum of all the individual artefacts within a group 
**Percentage of all metal artefacts (n=2758) 
Weapons Tools Ornamentation Other 
Dagger/Sword 97 Axe 93 Bracelet 81 Ingot 25 
Spearhead 13 Battleaxe 1 Button 566 Sheet 
Metal 
11 
  Chisel 2 Sprial (spiral-
röhrchen) 
369 Misc 75 
  Sickle 31 Pin 60   
  Tweezers 1 Ring 91   
  Axe-
Chisel 
2 Awl 5   
    Pendant or bead 1196   
    Necklace 1   
    Handschützspirale 31   
    Tutuli 7   
*Total 110  130  2407  111 
**Percentage 3,99%  4,71%  87,24%  4,06% 
 
The ornamentation group is quite diverse with the number of buttons, bronze or gold 
spirals (spiral-röhrchen) and pendants being the largest. The buttons are generally 
round, domed with small wart-like protrusions which probably functioned as decoration. 
The large number of buttons are mainly explained by the hoard of Abda-Tamásgyöp, 
where over 450 buttons were placed in a ceramic vessel and deposited. These buttons 
might have been sewn unto a strapping, or clothing of sorts (Mozsolics 1967, 127). 
The bronze and gold spirals are frequently associated with hoards, where they often 
occur in their dozens. They are also found in burial contexts, here they are often limited 
to less than half a dozen. These spirals are made of bronze or gold thread, which can 
either be round or square. They are often quite small in size, rarely exceeding a few 
centimetres in length. 
The pendants are likewise often found in hoards. These pendants are usually made of 
sheet metal with a tang that is folded back on itself to create a loop. These pendants are 
likely not meant be worn singularly but sewed onto another item such as belts or 
clothes. They come in a variety of forms, such as the reversed heart-shape or as coin-like 
pendant with a casted cross and wart-like protrusion in the centre. 
The axes are usually found as single finds, as is common in Brittany or Holland. These 
axes however are remarkably different, since they are not palstaves or flat axes. Rather 
many of them are heavily decorated and have a shaft sleeve.  
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The majority of metal deposits consist of only one artefact (Table 6). with only a very 
small part of the sites exceeding twelve finds. Burials contain far less objects than 
hoards, with some hoards containing more than 100 objects.  
Table 6: Number of metal finds per number of sites in Hungary. Missing from the graph are two hoards, one 
of 463 and one of 546 finds. All bars without numbers equal 1 site. 
 
6.3 Applying the model 
Earle et al. (2015) state their hypothesis of the region clearly: “We propose that the 
fortified tells along the Danube and other transport routes acted as central places for 
small-scale chiefdoms, as exemplified in the Benta Valley, Hungary” (Earle et al. 2015, 
642).  
These central chiefdoms would have gathered their metal wealth by their control of the 
Danube, according to Earle et al. (2015, 642). Anyone that passed over the section of the 
river controlled by the chiefdom would need to pay tribute (Earle et al. 2015, 641). The 
tells in Hungary are the prime examples of landed chiefdoms in Hungary according to 
Earle et al (2015). A landed chiefdom uses their position along a major trade route to 
gain wealth. These tell sites would, according to Earle et al. (2015), control both a 
segment of the river and extend their territory inland. The major bronze hoards here are 
testament of their wealth (ibidem). 
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6.3.1 Natural bottlenecks 
The bottleneck is described by Earle et al. (2015) in their paper: “Along the Danube’s 
bluffs in Hungary and other major waterways, chains of fortified tells arose in the EBA 
and MBA, and each fortified settlement probably extended property rights over the 
rivers” (Earle et al. 2015, 641). Therefore, the Danube and other major waterways is 
determined to be the bottleneck for Hungary. In this thesis the focus will be on the 
Danube and the Tisza, the two largest rivers of Hungary (Figure 19). 
Tells can be found along the banks of the Danube and the Tisza (Figure 219). These tells 
are not simply a “chains of fortified tells” (Earle et al. 2015, 641) “Along the Danube’s 
bluffs in Hungary” (ibidem). They can also be found along the tributary rivers of the 
Danube. However, what are these tells doing along tributaries of the Danube if their 
source of wealth is the extraction of tribute in exchange for safe passage from traders 
along the Danube? The placement of these tells along tributaries of the Danube indicate 
that access to the Danube is not a requirement for the development and maintenance 
of a tell. 
If the theory of Earle et al. (ibidem) is correct, the largest bottlenecks of Hungary will be 
found along the Danube and clustered around the tells. Concentrations of metal 
deposits further inland are not be explained by the model of Earle et al. (2015). 
Therefore, these will serve as evidence against the model of Earle et al. (2015). 
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Figure 19: This map shows the Danube, the Tisza and other waterways as potential trade routes (after 
www.gdex.cr.; Lehner et al. 2008; Szeverényi and Kulcsár 2012, 289). 
 
6.3.2 The comparative advantage: wool 
Earle et al. conclude that the comparative advantage of Hungary during the Middle 
Bronze Age is wool production. “Excavated animal bones from the tell settlement above 
the Danube document a shift from meat to milk and wool production in cattle and 
sheep” (Vretemark 2010, 165). Earle et al. interpret the results of Vretemark’s analysis 
as evidence that wool, and possibly textile production, is the comparative advantage of 
Hungary. The wool, or the textiles were used as trade goods according to Earle et al. 
(2015, 648). 
Vretemark studied the zoological assemblage of Százhalombatta-Földvár to determine 
the subsistence strategies of the region. The excavation at Százhalombatta-Földvár has 
yielded the largest zoological assemblage in Hungary (Vretemark 2010, 164). The 
analysed collection was dated from 2400 to 1400 BC. However, there is a slight problem 
with the dating of this assemblage. The Early Bronze Age has not been uncovered in the 
expeditions of Százhalombatta-Földvár prior to 2016, a decade after the analysed 
collection of Vretemark (Pers. Com. Vicze 2017). Regardless Vretemark states that after 
2000 BC, in the early layers of the settlement, the age markers on the sheep bones show 
the evidence of wool production.  
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The excavation of Százhalombatta-Fölvár did yield implements revolving around textile 
production, regardless of the validity of the analysed bone assemblage (Proszlai 2003, 
154; Sofaer 2006, 130). Textile production would make good use of the large number of 
people on the tell, provided that enough wool or other suitable fibres were available. 
Textile production is very labour intensive, since there are many steps in production 
(Harris et al. 2009, 24). However, many hands would make light work and allow large 
amounts of textiles to be produced (ibidem).  
Textiles production seems to be attested at Százhalombatta-Földvár, however the 
volume of this production is unknown. Whether or not wool and textile production was 
a comparative advantage of the region, or if the wool and textiles production was for 
the community remains to be seen. However, since there is no evidence against the 
interpretation. Therefore, this thesis will follow the interpretation of Earle et al. that 
wool and textile production is the comparative advantage of the region.  
6.3.3 Distribution of metal depositions 
The distribution of metal deposits is quite uniform across Hungary, with a focus on rivers 
and bodies of water. However, the metal deposits are not exclusively located around the 
Danube or Tisza. Similar deposits can be found around lake Balaton (Figure 20.sector 3), 
and further inland (Figure 20.sector 4). 
While there are many metal deposits in Hungary, there are considerably more in 
Brittany. This is important since we are looking at one of the most populated regions of 
the Northern European Bronze Age. This metal deposits are an anthropological 
phenomenon, are we looking at a special access to bronze? The uniform distribution of 
the metal deposits shows to me that the bulk of metal objects are not associated 
specifically with the tell region of central Hungary. 
6.3.3.1 Sector 1 
While it is true that many metal deposits are located around tells and the Danube, these 
deposits generally hold fewer objects than those in concentrations further inland (Figure 
21). This is at odds with the data presented in the paper of Earle et al. (2015). Here Earle 
et al. state that: “major hoards” were found “Along the Hungarian rivers and their 
immediate hinterland” (Earle et al. 2015, 641).  
Furthermore, it is important to note that the large hoards found in this concentration 
are only found in the north. Which is strange since the southern tells are situated closer 
to the Danube than the northern tells. Moreover, the three biggest hoards in the region  
 85 
 
Figure 20: The distribution of metal deposits and tells in central Hungary dated to the Hajusamson-Koszider phase. The sectors highlight the variation of deposit locations (after 
www.gdex.cr.; Lehner et al. 2008; Szeverényi and Kulcsár 2012, 289). 
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are not even situated close to tells. They are either on the other side of the Danube, 
located far inland or found at tributary rivers. 
Also noteworthy is that the largest metal deposits close to tell sites are actually located 
along tributary rivers of the Danube. This does not follow the model of Earle et al. 
(2015). Earle et al. (2015) would expect that the tells along the Danube have better 
access to the Danube and therefore control a larger portion of the river. However, the 
distribution of metal deposits shows the opposite, if wealth of a tell can be measured by 
the size of the associated metal deposits. 
Figure 21: A magnified cut-out of sector one from “Distribution of metal finds from in Hungary during the 
Hajusamson-Koszider phase” (after www.gdex.cr.; Lehner et al. 2008; Szeverényi and Kulcsár 2012, 289). 
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6.3.3.2 Sector 2 
Sector two is similar to sector one, a small concentration of metal deposits along the 
banks of a major Hungarian river (Figure 22). The Tisza is the second biggest river 
flowing through Hungary and therefore qualifies as “one of the major waterways of 
Hungary” (Earle et al. 2015, 641). 
Alongside the Tisza several medium and one large sized metal deposit can be found 
(Figure 22.1). This is one of the largest hoards in Hungary, its position near the river 
suggests, according to the model of Earle et al. (2015), a chiefdom in its vicinity. 
However, this hoard is not in any proximity of a tell or tell-like settlement (Figure 22).  
 
Figure 22: a magnified cut-out of sector two from “Distribution of metal finds from in Hungary during the 
Hajusamson-Koszider phase” (after www.gdex.cr.; Lehner et al. 2008; Szeverényi and Kulcsár 2012, 289). 
6.3.3.3 Sector 3 
This sector reminds of sector three and five of Brittany. There are several large metal 
deposits located along tributary rivers of the Danube or surrounding lake Balaton. 
Almost all of these metal deposits seem associated with either forks in the rivers, origins 
of rivers or located close to lake Balaton.  
There are no tell settlements, nor any natural bottlenecks around where these metal 
deposits can be associated with. These metal deposits therefore do not compute with 
the model of Earle et al. (2015). 
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Figure 23: a magnified cut-out of sector three from “Distribution of metal finds from in Hungary during the 
Hajusamson-Koszider phase” (after www.gdex.cr.; Lehner et al. 2008; Szeverényi and Kulcsár 2012, 289). 
6.3.3.4 Sector 4 
Sector four has another concentration of medium sized metal deposits well away from 
the “major waterways of Hungary” (Earle et al. 2015, 641; Figure 20.sector 4). This 
concentration of finds therefore does not follow the model of Earle et al. (2015).  
6.4 Discussion 
This chapter has attempted to find answers to the following questions: How are metal 
deposits spread over the landscape? Do these finds have a correlation with rivers, 
burials, tells or other settlements?  
In order to answer these questions, an inventory of bronze finds from Hungary was 
created. The many metal finds of Hungary are numerous and well documented. The 
focus of this investigation was on the Late MBA Hajusamson-Koszider period, the reason 
for this was twofold. Firstly, Earle et al. (2015, 641) refer solely to the work of Moszolics 
on this period to (Moszolics 1967). Secondly, the complex and debated nature of the 
chronology of Early- and Middle Bronze Age Hungary did not allow for a complete study 
of the metal work from these periods with in the time given for this Research Master 
thesis.  
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The inventory of metal deposits therefore consists of “only” 179 sites with a total of 
2758 metal artefacts. The ensuing distribution map has shown that metal deposits are 
not quite uniformly distributed across Hungary, concentrations seem concentrated 
within several sectors of Hungary.  
According to the theory outlined by Earle et al., the prove of small-scale chiefdoms 
alongside the banks of the Danube are the “major hoards” encountered here (Earle et 
al. 2015, 641). These small chiefdoms would have amassed their metal wealth by 
demanding tribute of every trader that enters the part of the Danube they control, 
according to the model of Earle et al. (ibidem).  
However, there are two large problems with the notion of tells being central chiefly 
residences for small scale chiefdoms: the large cluster of tell-sites in central Hungary and 
the distribution of metal deposits across Hungary.   
6.4.1 Tell settlements 
Earle et al. only stated a half-truth in their article when they stated: “Along the Danube’s 
bluffs in Hungary and other major waterways, chains of fortified tells arose in the EBA 
and MBA” (Earle et al. 2015, 641). Since the tells do not seem to be associated solely 
with the Danube. Several tell-sites are situated at the very end of a tributary river of the 
Danube. This remote location would not allow access to tributes obtained from 
controlling a part of the Danube. 
It is quite strange that tells and fortified sites located along tributary rivers of the 
Danube, seem more closely associated with large metal deposits (Figure 21). Since, 
according to Earle et al., the tells along the Danube would gain their wealth by 
extracting metal from traders along the Danube. However, the tell sites along the 
tributaries are located closer to large metal deposits, containing more metal objects 
than those along the Danube. Would this mean that these tells on tributary rivers are 
wealthier than the tells that are closer, and therefore have access, to the Danube? 
Furthermore, almost all tells can be found within ten kilometres of other tells. This 
density of sites would also be a problem for tells along the Danube. This distribution 
severely limits the territory that would be controlled by tells, as well as the part of the 
river they would be able to control. These clustered tells would result in fractured 
control of the river when “each fortified settlement probably extended property rights 
over the rivers” (Earle et al. 2015, 641).  
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This fragmented control of the river would not be beneficial to the tells, since it 
increased the cost for traders to use the Danube. If every trader had to pay tribute to 
every tell it came across it might have already lost most if not all of its commodities 
along the way, rather than on the destination. In this instance the traders would be 
depleted of both metal artefacts, and the commodities used to trade for metal artefacts. 
Therefore, having a central authority on the river would be beneficial to the traders, 
since than they would not need to pay tribute as frequently. However, it might ensue 
conflict since all the tells would be vying for control of the Danube. Furthermore, conflict 
is something most traders want to stay away from as well, since bands of violent 
warriors running around the region would not make the voyage necessarily safer. This is 
something Earle et al. mention in their own article as well: “Warriors would easily have 
shifted from one role to another as opportunities for patronage and independent raiding 
presented themselves” (Earle et al. 2015, 646). 
Additionally, there is little evidence that suggests that tells had a martial function, aside 
from the earthwork fortifications of some tells. Extensive excavations such as at the site 
of Százhalombatta-Földvár have, save a few arrowheads, not found any weapons (Pers. 
Com. Vicze and Sørensen 2017). However, excavations such as the one at 
Százhalombatta-Földvár have found many tools and implements for several crafts, such 
as weaving, bronzeworking and ceramic production (Proszlai 2003, 154; Sofaer 2006, 
130). The archaeological evidence therefore portrays life on and around tell settlements 
as peaceful (Proszlai 2003, 154). Furthermore, houses on the tells are all of relatively 
equal size (Sørensen and Vicze 2013, 161). This suggests that there is no clear difference 
in wealth or status of the inhabitants.  
In short, the nature of tell settlements seems very different than described by Earle et 
al. (2015). The tell sites are not only found along the Danube, but also along its 
tributaries. The tell sites would continually vie for control of the Danube, since they are 
all situated close to one another. However, there is hardly any evidence for this 
suggested martial function of tell sites, nor for a significant difference in wealth or status 
of its inhabitants (Proszlai 2003; Sørensen and Vicze 2013, 161; Pers. Com. Vicze and 
Sørensen 2017). 
6.4.2 Distribution of metal finds 
The distribution of metal deposits also show that metal deposits are not preferably 
associated with tell sites, or even the Danube. The metal deposits are however 
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associated rivers and large bodies of water. These are usually tributaries of the Danube 
or Tisza, rather than along the major rivers of Hungary.  
Sector one has shown that there are many metal deposits close to tell sites. Similar 
concentrations of metal deposits have also been found far away of tell settlements. 
Moreover, the metal deposits associated with tells are quite small when compared to 
other deposits further inland (Figure 20).  
In short, the metal deposits are concentrated in the sectors of Hungary, however they 
are not significantly associated with tell settlements (Figure 20 and 21). In fact, the 
metal deposits associated with tell settlements are generally comparable or even 
smaller than metal deposits at other clusters in Hungary (Figure 20, 21, 22, and 23).   
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7 Thy (Denmark) 
Thy is one of the most well cited regions when concerning the association between 
metal trade and the proliferation of the elite. Earle’s work into the political economy of 
the Bronze Age started here with his iconic book: How chiefs come to power (Earle 
1997). Over the years Earle has been heavily involved in research into the region of Thy 
(Earle 1998; Earle 2002; Earle 2004; Earle and Kristiansen 2010; Kristiansen and Earle 
2014). 
Earle established his theory of political economies in the Bronze Age in this region, a 
direct precursor to the model presented by Earle et al. (2015). Thy also features heavily 
within this model. Thy is seen as the epicentre of the Nordic Bronze Age, with the 
“warrior house” as a miniature representation of the Nordic Bronze Age tradition (Earle 
and Kristiansen 2010, 231; Earle et al. 2015, 635). The archaeological record of Thy holds 
many petroglyphs of boats and sailing, which are discussed at length within the article of 
Earle et al. (2015, 644). 
This region is also filled with metal deposits, especially in the Late Middle Bronze Age. 
These metal deposits are often found underneath the large and numerous burial 
mounds spread across the region. Earle et al. have stated a detailed interpretation of 
metal deposits in this region: “In Thy from 1500 to 1100 cal BC, cattle, amber and 
maritime skills provided the region with considerable metal wealth. Chiefly elites 
apparently asserted ownership of pasturelands by the construction of individual burial 
mounds positioned high on the best grasslands. Social stratification was expressed in the 
size of burial mounds, the richness of deposited wealth and the size of houses.” (Earle et 
al. 2015, 647). The specific distribution of these metal deposits are however 
unaddressed in the article of Earle et al. (2015). Therefore, this region warrants an 
investigation within this thesis. 
7.1 Introduction 
This chapter will investigate the nature of metal depositions in Thy during Late Neolithic-
II and the Early and Bronze Age (Chapter 7.2). The following sections will provide 
information on the geography, chronology, settlement system and other background 
information on the region. 
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7.1.1 Geography 
Thy is the south-western part of the island of Vendsyssel-Thy, which forms the north of 
Jutland (Figure 24). This coastal region is quite flat, with elevation rarely exceeding 50 
metres above sea level. The soil of Thy consists mostly of sand, with dunes along the 
west coast (Petersen and Platen-Hallermund 2018, 189). However, it is unclear whether 
this dune coast formed before, during or after the Bronze Age. 
Pollen analysis of Thy shows that the number of trees drop drastically over the course of 
the Bronze Age. This is interpreted as the cutting of forests in favour of agricultural fields 
and grazing pastures (Søgaard et al. 2018, 215). This is thought to lead to a shortage of 
construction timber within the region (Søgaard et al. 2018, 214). 
On the south and east-coast of Thy is a large inner sea, the Thisted Bredning. This inner 
sea might have been an important natural harbour during the Bronze Age. The landmass 
of Thy and the proximity of the nearby island of Mors would shelter boats from storms. 
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Figure 24: Thy highlighted with red within Denmark (after 
https://commons.wikimedia.org/wiki/File:Denmark). 
7.1.2 Chronology and background information 
The Bronze Age in Thy follows the periodization made by Oscar Montelius. Subdividing 
the Bronze Age in an Early- and Late Bronze Age. Both of these periods are subdivided in 
three sub-periods (Table 7). The Late Neolithic II (LN-II) is comparable with the Early 
Bronze Age in the Netherlands, which in the Netherlands starts at 2000 BC. The Early 
Bronze Age of Thy corresponds roughly with the Middle Bronze Age of Holland, 1800-
1100 BC. This thesis will therefore incorporate metal deposits from the LN-II and the 
Early Bronze Age of Thy into the inventory of metal deposits to allow a direct 
comparison between Thy and Holland. 
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Burial mounds are key for the investigation of both metal deposits in Bronze Age Thy 
(Kristiansen 2018, 112). These prehistoric monuments are numerous in Thy, filled with 
metal objects and have been at the forefront of archaeological investigation in Thy since 
the dawn of archaeology (Kristiansen 2018, 107). The absolute and relative chronology 
of the region are also based on the grave goods and human remains from these 
prehistoric monuments (Hornstrup et al. 2012, 10). 
Table 7: Relative and absolute chronology of Denmark (after Vandkilde 1996; Hornstrup et al. 2012). 
Relative and absolute chronology of Denmark 
Late Neolithic (LN)               2350-1700   cal BC 
 LN-I 2350-1950   cal BC 
 LN-II 1950-1700   cal BC 
Early Bronze Age (EBA)       1700-1100   cal BC 
 BA-I 1700-1500   cal BC 
 BA-II 1500-1330   cal BC 
 BA-III 1330-1100   cal BC 
Late Bronze Age (LBA)        1100-520     cal BC 
 BA-IV 1100-950     cal BC 
 BA-V 950-800       cal BC 
 BA-VI 800-520       cal BC 
 
7.1.3 Settlements 
Earle et al. propose that Thy holds an elite during the Bronze Age, they claim that 
evidence for this can be found in the archaeological record (Earle et al. 2015, 647). One 
line of evidence for elites presented by Earle et al. are the large, monumental 
longhouses found in the region (ibidem). These houses are important in the model of 
Earle et al., since they are deemed to express the wealth, importance and power of their 
elite residents (ibidem). Therefore, this section will provide information on the 
settlements of Thy. 
To date, fourteen sites have yielded 49 houses radiocarbon-dated to the Bronze Age in 
Thy (Bech and Olsen 2018, 133). The majority of these houses are dated to the (Late) 
BA-II and BA-IV (ibidem). Dispersed farmsteads are the dominant settlement structure in 
Thy (Bech and Rasmussen 2018, 33). During the LB-I and LB-II these longhouses are 
usually two-aisled with the three-aisled longhouses becoming the standard over the 
course of the BA-I (Fokkens and Arnoldussen 2008, 12; Bech and Olsen 2013, 15). Some, 
but not all, of these structures incorporate a byre, a place to store livestock, in the 
building (Bech and Rasmussen 2018, 36).  
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Archaeologists have also observed a difference in wall construction between house-
plans of Bronze Age Thy (Bech and Olsen 2018, 143). This difference is the distance 
between wall posts. The majority of house-plans have wall posts every 0.5 to 1 metre. 
However, in a few house-plans is significantly larger, between 1.5 and 2 metres (ibiem). 
This difference in wall post distance is often interpreted as a difference in house 
construction. A smaller distance between posts would lend itself better for a wattle and 
daub construction, whereas a larger distance is interpreted as evidence for a wall of 
wooden planks (ibidem). Wooden planks as walls would signal the wealth of the owners, 
since wood was scarce (Earle and Kristiansen 2010, 231).  
It is odd however, that the only evidence for solid wooden plank walls comes from the 
distance between equally valuable wooden posts. The house-plans with a larger 
distance between wall posts would use between half and three-quarters less wood than 
those with a closer spacing of wooden posts, given that the wooden post have the same 
dimensions. Furthermore, no evidence of these wooden planks was found within the 
house-plans of Bronze Age Thy, even in house-plans were the majority of the wooden 
posts and byre partitions have survived (Mikkelsen and Kristiansen 2018, 511-513). 
These distances could just as easily have been bridged by wickerwork covered with 
daub. Therefore, the houses with a large distance between wall posts do not necessarily 
equate to a higher status than those spacing their wall posts closer together, if using 
more wood in your construction equates to a higher status. 
Only one houseplan, the Ginnerup-I has been securely dated to the BA-I. This house 
measures about 27 metres in length and roughly seven and a half metres in width (Bech 
and Olsen 2018, Appendix A). The Ginnerup-I is comparable with the largest of houses 
during the BA-II and BA-III. Many other houses are smaller, around 14 metres in length 
and seven in width (ibidem). There are three examples of houses that are somewhat 
larger than that of Ginnerup-I, however these houses are interpreted to consist of two 
habitation units, rather than one (Bech and Olsen 2018, 141). These houses are built 
during the BA-II, when quality timber was getting scarce. An alternative theory therefore 
suggests that, to save timber, large longhouses were constructed to house several, or 
larger families instead of chiefly residences (Bech and Olsen 2018, 142).  
One excavated Bronze Age house found in Thy often features prominently in the models 
of the political economy of the island: the “warrior house”, Bjerre 6 (Earle 1997, 31; 
Earle and Kristiansen 2010, 231). The models and observations described by Earle in his 
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book (Earle 1997) and subsequent articles such as the one with Kristiansen (Earle and 
Kristiansen 2010) show that the Bjerre 6 house-plan and its associated artefacts form 
the basis for Earle et al.’s understanding of the Nordic Bronze Age. It is therefore 
important to discuss this house-plan and the associated artefacts. 
The house-plan is 24 metres long, with a width of roughly 8 metres (Bech and Olsen 
2018, appendix A). The house shows evidence of an extension, therefore the house used 
to be smaller (Earle and Kristiansen 2010, 231). The floor of the house contained several 
flint scrapers, a testimony to the working of hide (Earle 1997, 31; Earle and Kristiansen 
2010, 231; Van Gijn 2010, 232). Other finds included a concentration of raw amber 
found within the floor. This concentration is interpreted as a cache of trade goods (Earle 
1997, 31; Earle and Kristiansen 2010, 231). The last significant finds are a bronze double 
stud and a metal fibula, these are often found in burial complexes (ibidem). This type of 
bronze studs is often associated with sword scabbards and therefore swords (ibidem).  
The house is nicknamed the “warrior house” because of the stud and its association with 
swords. However, Kristiansen claims that “… almost every free farmer was armed with a 
sword of one kind or another” (Kristiansen 2018, 125). Is the nickname really apt for this 
house-plan? The other artefacts seem to indicate hide working and amber collection as 
activities, not a martial function of the house. Regardless, the Bjerre 6 house-plan has 
inspired Earle et al. to interpret the Nordic bronze age as a martial society, with an 
economy based on transport and trade of amber and worked hide (Earle et al. 2015, 
635).  
In short, the settlement system of Thy consist of dispersed farmsteads which take the 
form of longhouses (Bech and Rasmussen 2018, 33). These longhouses are quite large, 
although the length and width are variable. The largest houses show evidence of more 
than one family living in them, perhaps a way of saving on scarce timber (Bech and 
Olsen 2018, 141-142). The grandeur, or chiefly status of these houses is also contested 
by the lack of evidence for solid plank walls (Mikkelsen and Kristiansen 2018, 511-513). 
These large houses seem to use less wood than their smaller counterparts which space 
their wall posts closer together (Bech and Olsen 2018, 143). 
This section also provided information on Bjerre 6, the “warrior house”. The house is 
said to be that of a chief (Earle 1997, 31; Earle and Kristiansen 2010, 231). However, this 
interpretation is based solely on two small bronze items and the distance between wall 
posts.  
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7.2 Metalwork from Thy 
Thy has many metal deposits dated to the Late Neolithic-II and Early Bronze Age 
(Kersten et al. 2001). The large catalogue of Aner et al. (2001) has documented these 
metal deposits in great detail. This catalogue has therefore been used to compile the 
dataset of 172 sites for the investigation of this thesis. Table 8 shows the different types 
of metal artefacts found in the region during the Late Neolithic-II (LN-II) and the Early 
Bronze Age (EBA). 
Table 8: Overview of metal finds of Thy. *Total is the sum of all the individual artefacts within a group. 
**Percentage is the total of the group multiplied by hundred and divided by the total number of metal 
artefacts (n=446). 
Weapons   Tools   Ornamentation   Other   
Arrowheads 1 Axe 13 Belt box 1 Rivet, 
Cap, 
Stud, 
or Plug 
3 
Chape 24 Awl 3 Belt buckle 17 Sheet 
metal 
2 
Dagger, Knife 
or Sword 
117 Sickle 2 Belt disc 1 Misc. 33 
Pommel 16 
  
Belt hook 2 
  
Spearhead or 
Lancehead 
2 
  
Bracelet 59 
  
    
Button 28 
  
    
Necklace 14 
  
    
Pin 60 
  
    
Razors 4 
  
    
Ring 34 
  
    
Spiral (spiral-
röhrchen) 
6 
  
    
Tutuli 1 
  
    
Tweezers 3 
  
*Total 160 
 
18 
 
230 
 
38 
**Percentage 35,87%   4,04%   51,57%   8,52% 
 
Many metal deposits are known from Thy, however they are not evenly divided across 
the ages and sub-periods (Figure 25). The number of metal deposits multiplies by more 
than four between LN-II and BA-I. The number of metal deposits further increases with a 
multiplier of four between BA-I and BA II and multiplies times three between BA-II and 
BA-III. More than 70% of all the metal deposits therefore belong to the final two 
centuries of the Early Bronze Age (1330-1100 BC). Does this drastic increase of metal 
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deposits show a change in deposition practise in Thy, or just in the frequency of metal 
deposits? 
Table 9 shows that the number of objects per metal deposits seems to increase over the 
Bronze Age (Table 9). The pattern of numbers of objects of BA-I differs significantly with 
those of BA-II and BA-III. The metal deposits of BA-I almost exclusively hold one metal 
object, whereas metal deposits dated to BA-II and BA-III hold a greater diversity in 
numbers of metal objects. In all sub-periods extreme outliers are observable. These 
outliers have not been taken into the calculation of the average number of metal objects 
per site, since the inclusion of the outliers will lead to a very misleading statistical 
average (mean). 
 
The difference is also clearly visible within the pattern of objects within the metal 
deposits (Table 11). During BA-I the majority of metal deposits contain axes, with only 
two deposits holding swords. In the BA-II and BA-III many new artefacts emerge, such as 
the belt buckles and other belt ornaments and the sheet metal ceases to be an artefact 
within the deposits. Between the BA-II and the BA-III there are hardly any differences in 
material culture in the metal deposits, suggesting that the deposition practise between 
these two sub-periods remain the same. The quantity of metal deposits however, seems 
to multiply by three again during the BA-III. The average number of objects within a 
metal deposit increases as well (Table 10). This increase of metal objects within metal 
deposits shows that over 80% of the metal objects found in Thy date to BA-III.  
Table 9: The number of metal deposits per sub-period from the Late Neolithic-II (LN-II) and the 
Early Bronze Age in Thy (N=172). 
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Table 10: The number of metal objects per metal deposit subdivided per sub-period. *The outliers of ten in 
BA-I, eight, nine, and seventeen in BA-II and eleven, fifteen and 195 objects in BA-III have not been used in 
the calculation of the average number of objects per site 
Number of metal objects per metal deposit subdivided per sub-period 
Number of 
objects in deposit 
Number 
of BA I 
sites 
Number 
of BA II 
sites 
Number 
of BA III 
sites 
Number 
of EBA 
sites 
Grand Total 
of number 
of sites 
1 8 13 40 1 59 
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7 32 
 
39 
3 
 
9 19 
 
28 
4 
 
2 12 
 
14 
5 
 
2 10 
 
12 
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4 
 
4 
7 
  
2 
 
2 
8 
 
1 2 
 
3 
9 
 
1 
  
1 
10 1 
   
1 
11 
  
1 
 
1 
12 
     
13 
     
14 
     
15 
  
1 
 
1 
16 
     
17 
 
1 
  
1 
195 
  
1 
 
1 
Grand Total 9 36 124 1 170 
Average number 
of objects per 
site 
 
1* 
 
2* 
 
2,52* 
 
1 
 
 
 
In short, there are many metal deposits in Thy. However, these are not evenly 
distributed among the ages and sub-periods. The pattern of both objects and size of 
metal deposits of the BA-I is remarkably different from those of BA-II and BA-III. The 
pattern of metal deposits seems to be the same between BA-II and BA-III, even though 
the average objects per metal deposit does go up a bit. Therefore, it can be concluded 
that there is a marked increase in frequency of metal deposits during the last centuries 
of the Early Bronze Age. More than 70% of the metal deposits and 80% of all the metal 
artefacts of Thy belong to this last phase of the Early Bronze Age. 
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Table 11: The quantity of objects per type and sub-period 
 Quantity of objects per type and sub-period 
 
 
BA I BA II BA III EBA Grand Total 
Arrowhead 
  
1 
 
2 
Awl 
  
3 
 
3 
Axe 7 2 2 
 
11 
Bead 
  
192 
 
192 
Belt box 
  
1 
 
1 
Belt buckle 
 
5 3 
 
8 
Belt disc 
 
1 
  
1 
Belt hook 
 
2 
  
2 
Bracelet 
 
8 51 
 
59 
Buckle 
 
5 4 
 
9 
Button 
 
2 26 
 
28 
Chape 
 
4 20 
 
24 
Dagger/Sword 2 30 85 
 
117 
Necklace 
  
14 
 
14 
Pin 
 
12 48 
 
60 
Pommel 1 9 6 
 
16 
Razor 
  
4 
 
4 
Ring 
 
5 29 
 
34 
Rivet 
 
2 1 
 
3 
Sheet metal 2 
   
2 
Sickle 
  
1 1 2 
Spiral (spiral-röhrchen) 
  
6 
 
6 
Tutuli 
  
1 
 
1 
Tweezers 
  
3 
 
3 
Misc 7 15 13  35 
Grand Total 19 103 523 1 646 
 
  
 102 
 
7.3 Applying the model 
Earle et al. state their interpretation clearly “In Thy from 1500 to 1100 cal BC, cattle, 
amber and maritime skills provided the region with considerable metal wealth. Chiefly 
elites apparently asserted ownership of pasturelands by the construction of individual 
burial mounds positioned high on the best grasslands. Social stratification was expressed 
in the size of burial mounds, the richness of deposited wealth and the size of houses.” 
(Earle et al. 2015, 647). 
The article of Earle et al. (2015) leans heavily on examples from the archaeological 
record of Thy. The control of boats, warriors and control of export commodities 
bottlenecks have all been proposed based on observations of Earle et al. within the 
archaeological record of Thy (Earle et al. 2015, 644-647). Earle et al. accredit many 
comparative advantages to the region, among which is the location of Thy, their 
shipbuilding tradition, the amber along the beaches, the hides from local cattle and the 
warriors brought forth by the martial culture of Bronze Age Thy (Earle et al. 2015, 647). 
The exploitation of these comparative advantages by the elite is evidenced by the many 
metal deposits of Thy according to Earle et al. (ibidem). 
7.3.1 Natural bottlenecks 
Thy holds several rivers, however Earle et al. describe Thy’s access to the sea and the 
favourable sea currents as the natural bottleneck of Thy (Earle et al. 2015, 642). “For 
maritime connections, such as between the British Isles and Scandinavia, currents make sea 
transport more reliable and lower costs. Sea currents connecting the British Isles and 
western Scandinavia were probably used already in the Neolithic… Maritime groups 
evidently used sea currents to minimize costs.” (Earle et al. 2015, 642; Figure 25).  
The favourable sea-currents would facilitate the travel towards Thy. Control of the natural 
harbours would therefore have been key (Earle et al. 2015, 643-644). These natural harbours 
could have both provided safe harbour for seagoing vessels traveling along the coast. 
Alternatively, this allowed elites the opportunity for piracy or demanding tribute to clear 
pirates from the area (ibidem). However, the coast of Thy consists mostly of sand and 
small dunes. This makes natural harbours less valuable, since these could be 
circumvented by traders. The natural harbour bottleneck therefore needs to be 
enforced in order to be monopolised by the elite. This monopolisation of natural 
harbours would manifest in the archaeological record. According to Earle et al. this 
monopolisation would be visible in the form of metal deposits associated with natural 
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harbours (Earle et al. 2015, 643). Natural harbours might be found along the south and 
east of the island or along river mouths (Figure 26). 
Figure 25: This map is presented by Earle et al. as proof of the favourable position Thy in relation to sea-
currents. The major sea-currents provide a reliable and energy efficient voyage to Thy (after Earle et al. 
2015, 643). 
On the east-coast of Thy is a large inner sea called Thisted Bredning. Thanks to the 
landmass of Thy, this inner sea could function as one big natural harbour. However, 
would there be an opportunity for a single chief to control such a large natural harbour? 
Or should would this large bottleneck spread the potential wealth over the inhabitants 
of the east coast? If all the inhabitants along the shore had access to the Thisted 
 104 
 
Bredning an entire elite class might have to developed along the east coast. This would 
probably result in many small metal deposits, spread along the entire east-coast. 
 
Figure 26: This map indicates the mouths of the rivers and other inlets or natural harbours as the most 
valuable bottlenecks of Thy (after www.gdex.cr.; Lehner et al. 2008). 
 
7.3.2 The comparative advantages: shipbuilding, amber, hides, and location  
Earle et al. observe many comparative advantages within Bronze Age Thy. Earle et al. 
identify the shipbuilding tradition, maritime skills, the abundant amber resources, cattle 
hides and the favourable location of Thy in respect to sea-currents as comparative 
advantages of Bronze Age Thy (Earle et al. 2015, 647).  
According to Earle et al. shipbuilding and maritime skills are evidenced by the many 
petroglyphs found on the west-coast of Sweden and the remains of an Iron Age canoe 
that is thought to be seaworthy (Earle et al. 2015, 642-644). However, neither 
petroglyphs depicting ships nor remains of prehistoric vessels are documented to be 
found in Thy. It is therefore unclear whether shipbuilding and maritime skills were a 
comparative advantage in Thy. This lack of evidence makes it impossible to research this 
perceived comparative advantage further. 
The abundant amber resources are also thought to be a considerable comparative 
advantage of Thy (Earle et al. 2015, 647). However, this material is found from the 
north-coast of the Netherlands, to the south-coast of Finland (Bliujienė 2011, 6; Bech 
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and Rasmussen 2018, 84; Figure 27). Therefore, amber is a comparative advantage for 
entire Scandinavia, not just of Thy. Thy does have two deposits of unworked amber, one 
found inside the Bjerre 6 house and one deposit inside a buried pot dated to the BA-
II/BA-III (Bech and Rasmussen 2018, 83). These deposits show that amber was collected 
and stored (ibidem). This does not however prove that the amber found in Thy was 
traded, since it is also found in graves as part of necklaces (Bech and Rasmussen 2018, 
85).  
 
Figure 27: The distribution of amber deposits in the Baltic. 1 primary amber deposits; 2 amber from 
Palaeogene deposits; 3 boundary of distribution of re-deposited amber found on the beaches of the North- 
and Baltic Sea (after Bliujienė 2011, 6).  
The fourth comparative advantage are cattle hides (Earle et al. 2015, 647). Several flint 
scrapers were recovered from the floor of the Bjerre 6 house, which is evidence for hide 
working on a household level in Thy (Earle 1997, 31; Earle and Kristiansen 2010, 231; 
Van Gijn 2010, 232). Cattle bones are also attested in the archaeological record of Thy 
(Earle and Kristiansen 2010, 231). However, it is not known whether the landscape of 
Thy would hold enough cattle for export of hides. This comparative advantage of Thy is 
hard to research, due to the poor preservation of organic finds within the archaeological 
research. 
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This leaves us with the final comparative advantage of Thy: Its position in relation to the 
sea-currents of the North-Sea, which according to Earle et al. are instrumental for the 
access to metals during the Bronze Age (Earle et al. 2015, 643). Earle et al. demonstrate 
this link with figure 25.  
There are however some problems with this interpretation. Every ship travelling from 
the Mediterranean and the Atlantic would not arrive at Thy first, nor would this be the 
first opportunity for southern traders to trade for the products that are thought to be 
the comparative advantage of Thy by Earle et al. (2015). Firstly, there is no evidence of 
shipbuilding or advanced maritime skills in Thy. No petroglyphs or boat fragments dated 
to the Bronze Age have been found in the region, the archaeological record therefore 
does not provide evidence for interpreting shipbuilding or maritime skills as comparative 
advantages of Thy. Secondly, amber is not found solely along the north and west coast 
of Thy, it is found from the north-coast of the Netherlands, to the south-coast of Finland 
(Bliujienė 2011, 6). Thirdly, thanks to the mixed farming practises of North-Western 
Europe cattle hides would have been available for trade along the entire North-Western 
Coast of Europe. Cattle hides are therefore not a comparative advantage of Thy.  
In short, the shipbuilding tradition, maritime skills, the abundant amber resources, hides 
and the favourable location of Thy in respect to sea-currents are seen as comparative 
advantages of Thy (Earle et al. 2015, 647). However, all are shared with neighbouring 
regions and therefore not a comparative advantage of Thy.  
7.3.3 Distribution of metal depositions 
The distribution of the metal deposits in Thy are distributed rather oddly, since they 
seem to shy away from the western coast (Figure 28). Metal deposits do seem to be 
associated with the east coast of Thy, bordering the Thisted Bredning. This inland sea 
might have functioned as one large natural harbour.  
The majority of metal deposits in Thy are made up of grave goods, with only the 
occasional single find and hoard. This mix of deposit context is rather different than the 
deposit contexts encountered at the other case-studies. This is important, because the 
distribution of the barrows might also be subjected to different rules than the 
distribution of hoards. Since barrows are highly visible monuments in the landscape, 
whereas it is assumed that the location of most hoards or single finds would not be 
marked (Bourgeois 2013, 3).  
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7.3.3.1 Sector 1 
The metal deposits in sector one are located on one of the highest elevated locations 
within Thy (Figure 28.sector 1). As with some sectors in Brittany and Hungary the metal 
deposits are located at the origin of rivers. However, these deposits are also not far out 
of line with the string of metal deposits north-east of it.  
7.3.3.2 Sector 2 
Sector two displays a chain of metal deposits which seem to follow the beach ridge 
visible along the east coast of Thy (Figure 28.sector 2). Some metal deposits are close to 
rivers. However, these deposits do not seem to line up with the river path. Therefore, it 
seems that the metal deposits are, if anything, only secondarily associated with the river 
and primarily with the beach ridge.  
A small line of metal deposits in the right corner lines neatly with the coast, while the 
majority of the metal deposits seem to be located behind the beach ridge. This group 
also holds some of the largest metal deposits in Thy, which are rather small compared to 
the metal deposits of other case-studies. This chain of barrows following either side of 
the beach ridge seems to develop over the course of BA-III (Figure 29).  
A minority of metal deposits in Thy are located in the inlands and do not seem to be 
associated with the beach ridge. Are these the metal deposits associated with pasture 
lands? 
7.3.3.3 Sector 3 
Sector three is quite similar to sector one (Figure 28.sector 3). The metal deposits seem 
to be associated with a higher point in the landscape and at the origin of the rivers. A 
long string of metal deposits even seems to follow the line of the river. Strings of barrow 
are quite common within Denmark, this is probably the reason why the group of metal 
deposits is aligned like this (Bourgeois 2013, 51). 
7.3.3.4 Sector 4 
Sector four shows another few metal deposits which are conspicuously closely situated 
to a large body of water (Figure 28.sector 4). Is this similar to depositing metal deposits 
at the origin of rivers? In Brittany and Hungary metal deposits also seem associated with 
large bodies of water, or the origins of rivers. Is this part of a universal trend?
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Figure 28: The distribution of metal 
deposits Thy dated to the Late 
Neolithic-II and Early Bronze Age. 
The sections highlight the variation 
of deposit location after 
www.gdex.cr.; Lehner et al. 2008). 
Sector 1 
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Figure 29: Distribution of metal finds from Late Neolithic-II up to BA-III (after www.gdex.cr.; Lehner et al. 2008). 
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7.3.3.5 Sector 5 
The small concentration of metal deposits at sector five are set apart from the other 
metal deposits in Thy because of their location (Figure 28.sector 5). This small 
concentration of metal deposits is confined to the far north-western corner of the 
island, again close to the origin of a river on an elevated piece of land. Furthermore, 
these metal deposits are located along the western shore of Thy, which makes them an 
outlier. The majority of metal deposits seem to be found along the eastern shore of Thy. 
The metal deposits found in sector five were deposited during BA-II and BA-III (Figure 
29).  
7.3.3.6 Sector 6 
Sector six shows a similar deposition practise as sector four (Figure 28.sector 6). The 
metal deposits seem to be closely associated with large bodies of water. They are also 
isolated from the other metal deposits. These three deposits were made during BA-I and 
BA-II (Figure 29). The area however lacks metal deposits from BA-III (Figure 28). Did this 
portion of Thy not suit the needs of the elites anymore? The metal deposits of sector 
five display the same pattern, however these metal deposits were placed during BA-III. 
The age of the deposits therefore seems to belie the notion that the pattern behind 
these sectors are similar. 
7.4 Discussion 
This chapter has attempted to find answers to the following questions: How are the 
metal objects distributed around the region? Does this distribution correlate with elite 
residences, settlements, natural harbours or other natural bottlenecks? 
To answer these questions, an inventory of metal finds of Thy was created. There are 
many metal deposits dated to the Late Neolithic-II and Early Bronze Age. The inventory 
of metal deposits consists of 172 sites, with a total of 446 metal finds. The distribution 
map of the metal finds shows that the metal deposits seem to focus on the east-coast of 
Thy. The metal deposits seem to be concentrated behind a coastal ridge, close to the 
shore. 
Earle et al. Interpret Thy as a region which gained metal wealth through the use of their 
comparative advantages. These comparative advantages consisted of cattle hides, 
amber and maritime skills according to Earle et al. (2015, 647). Elites owned the 
pasturelands of the region, Earle et al. state that the evidence for this are the many 
barrows on the flatlands of Thy (ibidem). Elites are attested according to Earle et al. by 
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the size of burial mounds, the richness of deposited wealth and the size of houses 
(ibidem). 
However, there are several problems with these notions. Firstly, the comparative 
advantages of cattle, amber and maritime skills are not limited to Thy. Furthermore, the 
importance of cattle hide and maritime skills are impossible to research due to the 
nature of organic material within the archaeological record. Secondly, amber was found 
along the entire coast of Baltic sea, not just Thy (Bliujienė 2011, 6).  
Thirdly, Earle et al. state that barrows were used to “assert ownership of pastureland” 
(Earle et al. 2015, 647). The statement that barrows were used as territorial markers is 
however based on the assumptions that the elite stick to a fixed location and that local, 
social groups do not change, or move over the hundreds of years during the Bronze Age 
(Bourgeois 2013, 18). Furthermore, Earle et al. do not provide a way to investigate their 
claim of territoriality. It is true that barrows can be used as territorial markers, however 
“it is not the megaliths which were, as Renfrew argued, ‘territorial markers’ (1976), it is 
us – or he rather – who see them in such a light’ (Holtorf 1996, 130 in Bourgeois 2013, 
18). The statement that barrows are territorial markers is therefore more an 
interpretation than evidence of territoriality. 
The third part of the interpretation, “social stratification is expressed in the size of the 
burial mounds, the richness of deposited wealth and the size of houses” (Earle et al. 
2015, 647), is also quite troublesome. Firstly, Earle et al. do not provide any information 
on either of these three lines of evidence.  
Secondly, many of the barrows are of a relatively same height between three and four 
metres, with several higher than five metres in height (Kristiansen 2018, 113: Figure 30). 
These large barrows seem to be quite common as well, belying their exceptional nature.  
Thirdly, the number of objects in deposition differ. However, these differences are in 
most cases negatable. On average there are 2,54 objects in BA-III burials and 83% of 
burials. There are only a handful burials which hold more objects. The difference 
between metal deposits is therefore very small. If anything, this is evidence of equally 
shared wealth over Thy. 
Finally, while there are differences in the size of houses, if we assume that the Ginnerup- 
I house-plan is representative for houses of BA-I, then houses do not increase in size 
during the BA-II and BA-III. The three houses that are larger than the BA-I house-plan are 
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interpreted to contain two habitation units, rather than one (Bech and Olsen 2018, 141). 
An alternative theory therefore suggests that some longhouses are so big because they 
include several, or larger families instead of chiefly residences (Bech and Olsen 2018, 
142). Unfortunately, not enough domestic sites were excavated to conclude whether 
the larger houses of Thy are associated with the regions which hold more, and bigger 
metal deposits.  
 
Figure 30: Map of round barrows in Thy, Thyholm, Vester Hanherred and Mors. Black squares indicate 
barrow smaller than four metres, yellow dots indicate barrows between 4-5 metres high, and brown dots 
indicate barrows bigger than five metres (Kristiansen 2018, 114). 
The majority of the metal deposits seem to be located behind a beach ridge on the east 
coast of Thy. Most of these deposits do not seem associated with rivers, they are 
located close to the Thisted Bredning. This large body of water, sheltered by the land of 
Thy might be one big natural harbour.  
However, this poses a problem: this would make the entire coast one bottleneck. 
Therefore, is it possible for an elite to control the entire coast of the island? Would this 
result in one chief, or in a patchwork of small territories? Furthermore, how would these 
small territories draw in enough traders to support their position?  
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The sheer number of bronze deposits seems clustered, but are spread along the length 
of the island. Additionally, there seems to be a large number of similar sized barrows 
and metal deposits. This indicates that there is likely no one chief controlling the coast, 
rather it seems like wealth and therefore power is distributed fairly. Does this mean that 
the entire coast is in the hands of the elite? According to Earle et al. the inhabitants of 
Thy close to the beach would have had a better access to Thisted Bredning, acquire 
more metal and would therefore also be prone to deposit more in their immediate 
vicinity (Earle et al. 2015, 634).  
However, this does not explain the metal deposits further inland. Perhaps these 
deposits are from elites that exchanged cattle hides and amber found on the west-coast 
of the island with their sea-faring neighbours of the east coast (Earle et al. 2015, 647)? 
Unfortunately, these practises do not preserve in the archaeological record. 
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8 Holland (The Netherlands) 
Holland occupies a unique position within Europe. It is here that two large Bronze Age 
traditions meet. The influences of the Nordic tradition and the Atlantic tradition is 
demonstrated in several metal deposits within the region. However, Earle et al. see the 
Netherlands as a void between Bronze Age traditions (Earle et al. 2015, 636). This 
contradicts their own model since emerging elite in the region could potentially have 
exploited several potentially valuable bottlenecks. 
In Holland two of the largest rivers of Europe, the Meuse and the Rhine flow into the 
North Sea. This would have allowed the emerging elite to extract tribute from traders 
going down the rivers to the sea and to extract tribute from maritime traders looking for 
natural harbours. Furthermore, the sea-currents of the North Sea run along the coast 
towards the North. This favourable position along the sea-currents would make the river 
mouths excellent for staging pirate raids on traders travelling along these sea-currents. 
Additionally, the abundance of development-led archaeological projects have uncovered 
many well preserved house-plans. These house-plans are among the largest of Europe 
and rival the house-plans identified by Earle et al. as “elite residences” of Thy in size 
(Earle et al. 2015, 647). However, national archaeologists have not found any evidence 
that the inhabitants of these larger houses are of a higher social status (Roessingh in 
prep, 388).  
8.1 Introduction 
This chapter will investigate the nature of metal depositions in Holland during the Early- 
and Middle Bronze Age. Holland encompasses the two most populated provinces of the 
Netherlands; North- and South-Holland. 
This section will present background information necessary for applying the model of 
Earle et al. (2015) by delving into the geography, chronology, and the settlements in 
Holland during the Bronze Age. 
8.1.1 Geography 
The landscape of Holland during the Bronze Age was very different from what it is now 
(Figure 31). The coast was further land inward, since the younger dunes have not 
developed yet. Peatbogs developed behind the coast, limiting the habitable land of 
Bronze Age Holland to the coast, the large floodplain of West-Frisia, and the smaller 
floodplains along the major rivers flowing towards the sea (Fokkens 2005a, 419). 
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The coast is hemmed in between the North Sea to the west and massive peat bogs, 
which were not settled during the Bronze Age, to the east (Fokkens 2005a, 419). The 
coastline forms one of the highest points in the landscape, even though the relief in the 
western part of the Netherlands is minimal. 
West-Frisia is nowadays found on the east of North-Holland. In the Bronze Age this was 
one of the few pieces of habitable land in the region (ibidem). For the sake of this thesis, 
the region of west-Frisia will be contained to the floodplain east of the North Sea and 
west of the “IJsselmeer”. Hemmed in by large peatbogs to the north and south (Figure 
31). 
 
Figure 31: This map shows the reconstructed Bronze Age landscape of Holland. The small image in the right-
hand corner shows current-day Holland within the Netherlands indicated in red (after Vos and the Vries 
2013; commons.wikimedia.org/wiki/File:Netherlands_location_map). 
8.1.2 Chronology and background information 
Both regions are only a dozen kilometres apart and are covered by the same chronology. 
This study is limited to the bronze finds of the Early- (2000-1800 BC) and Middle Bronze 
Age (1800-1100 BC) (Fokkens 2005b, 357-360).  
During the Early Bronze Age, it is generally assumed that the Bell Beaker and Barbed-
wire culture, two cultural groups named after their ceramic tradition, are part of one 
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cultural group. However, settlement data of the Early Bronze Age is lacking, most of the 
information therefore comes from barrows (Fokkens 2005b, 362; Fokkens and Fontijn 
2013, 551). 
During the Middle Bronze Age several small cultural groups form. These cultural groups 
of the Bronze Age are mostly tied to the variation in the ecological zones they inhabited. 
Along the coast we find the Hilversum Culture, which in West-Frisia in the later stages of 
the Middle Bronze Age morphed into the Hoogkarspel Culture (Fokkens 2005b, 360). 
The Hilversum Culture is said to have connections with Southern Britain as well as 
Northern France (Fokkens and Fontijn 2013, 553).  
Initially most research went into the barrows of the Bronze Age and creating a 
typochronology for the period. With time barrow research transformed to researching 
the social significance of the construction of burial mounds, before almost disappearing 
completely as a research topic due to legislative protection of these barrows as cultural 
heritage (Fokkens 2005b, 368; Boogert 2007, 1).  
Barrows in this region are not merely earthwork monuments. While small when 
compared to the tumuli of Brittany, several barrows in the Netherlands are lined with 
posts and often they are lined with a ditch. Some have a few dozen posts lining the 
mound, while others only have a few. Some burial mounds are only lined with ditches 
(Bourgeois 2013, 117; Fokkens and Fontijn 2013, 558).  
8.1.3 Settlements 
While settlements from the Early Bronze Age are scarce, it is generally assumed that the 
settlement structure did not change drastically from the Late Neolithic (Fokkens 2005a, 
409). Only two house-plans of the Early Bronze/Late Neolithic is known. Both are 
roughly 20 by six metre, bipartite structures (ibidem).  
After the known bipartite houses of the Early Bronze Age the three-aisled longhouses 
develop during the Middle Bronze Age, which around 1500 BC can be found from 
Scandinavia to France (Mordant 2013, 576-577; Brück and Fokkens 2013, 84). The 
longhouse probably originated from the lowlands of these regions where a mixed 
practise of animal husbandry and agriculture was the primary subsistence strategy 
(Fokkens and Fontijn 2013, 555).  
With the rise of development-led archaeology large tracts of land were excavated, 
revealing large parts of the Bronze Age cultural landscape (Fokkens et al. 2016, 13). This 
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included numerous Bronze Age farmsteads with house plans. Farmsteads comprised of 
more than just houses. Secondary structures such as granaries were present, as were 
wells, and storage pits (Fokkens 2005a, 411). Even though the concept of the three-
aisled longhouse was spread all over Holland, several variations are known for specific 
natural features (ibidem).   
In West-Frisia, houses and settlement areas in general were often lined with ditches. 
These ditches were used to facilitate the drainage of the area and to be used in 
demarcating boundaries (Fokkens 2005a, 418). The house-plans of West-Frisia are quite 
large, most measure between sixteen and 29 meters in length and are five to seven 
metres in width (Roessingh in prep, 284). However, there is no evidence that suggests 
that the inhabitants of the larger houses have a higher status than those that live in 
smaller longhouses (Roessingh in prep, 389). Recent, large-scale, development-led 
archaeological digs have also shown that several small settlements of longhouses could 
have existed in West-Frisia during the Middle Bronze Age (Roessingh in prep, 388). 
Excavations on the coast generally do not show detailed house-plans or features of any 
kind. Since the preservation of these traces is severely hindered by the sandy soils of 
that region. However, it is generally believed that the farmsteads were similar to those 
of West-Frisia. This has been confirmed by excavations at “Den-Helder” on the island of 
Texel (Fokkens 2005a, 419).  
8.2 Metalwork from Holland 
Holland does not have an abundance of metal deposits during the Early- and Middle 
Bronze Age, only 35 metal deposits are known. The data for this thesis was comprised 
from several sources (Butler 1963; Butler and Van Der Waals 1967; Louwe Kooijmans 
and Knip 1974; Butler 1990; Butler 1995; Butler and Steegstra 1997; Butler and Steegstra 
1999; Fontijn 2009). Table 12 shows the different object types of metal artefacts found 
in Holland during the Early- and Middle Bronze Age. The morphological shape of the 
bronze does not differ significantly between West-Frisia and the coast of Holland.  
From table 12 it becomes apparent that the most numerous object type is the axe. 
During the EBA all deposited artefacts are axes, with the exception of the daggers in 
Hilversum and the late EBA spearhead at De Zilk. The majority of axes are however, just 
like the metal deposits from Brittany, palstaves dated to the MBA.  
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Table 12: Overview of metal finds of Holland. *Total is the sum of all the individual artefacts within a group 
**Percentage of all metal artefacts (n=84). 
Weapons  Tools  Ornamentation Other  
Dagger/Sword 6 Axe 42 Bracelet 9 Misc. 2 
Spearhead/ 
Lancehead 
4 Chisel 1 Pin 4   
  Sickle 3 Ring 12   
  Razor 1     
*total 10  47  25  2 
**Percentage 11,9%  55,9%  29,8%  2,4% 
 
The hoard of Voorhout is the biggest concentration of deposited metal in the west of 
the Netherlands and on its own it constitutes almost half of the axes found in the region. 
Furthermore, these axes are of a non-local origin. Analysis of the chemical composition 
of the alloy as well as the morphology of the palstaves shows that these objects are 
imports from the British Isles (Fontijn 2009, 135). The hoard is very similar to axe hoards 
encountered in Brittany, therefore this hoard seems to reflect an Atlantic Bronze Age 
deposition practice. 
The two burials of Zwaagdijk are very similar to the burials of Thy. Both burials contain 
swords and golden bracelet, this combination of bracelets and swords is frequently 
encountered in the burials of Thy. The burials of Gammelby, Norre-Hedegard II, Orum, 
Nors Havreland, Foldbjerg, Langvad 2, Voruporvej 2 and Torup 2 in Thy hold the exact 
same grave goods. These similarities indicate that the burials of Zwaagdijk are part of 
the Nordic Bronze Age deposition tradition. 
Daggers or swords seem to be reserved for burials. Spear- and lanceheads are only 
found as single finds or hoards, apparently kept away of burial context. Pins and other 
ornamental items such as rings are also usually limited to graves, with the exception of 
the Veenenburg hoard. This late MBA hoard holds a curious collection of items: two 
sickles, one razor, one chisel, five bracelets, twelve rings and two pins. This assemblage 
is more reminiscent of the hoards of Hungary, where utilitarian tools and ornamental 
artefacts form the majority of metal objects in metal deposits. 
During the EBA none of the metal deposits contain more than one object. Deposits of 
one metal artefact during the MBA are quite common as well, with only a handful of 
sites in Holland containing more. These sites, along with their content are listed in table 
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13. It is interesting to note that these six sites hold roughly 73% of all metal artefacts 
found in Holland. 
Table 13: This table shows the sites that contain multiple metal artefacts. 
Sitename Objecttype Quantity 
De Zilk Axe 1 
 Spearhead 1 
Den Burg Axe 1 
 Pin 1 
Zwaagdijk Dagger/Sword 1 
 Axe 2 
 Bracelet 4 
Zwaagdijk 2 Dagger/Sword 1 
 Bracelet 2 
Voorhout Axe 22 
 Chisel 1 
Veenenburg Sickle 2 
 Ring 12 
 Bracelet 5 
 Pin 3 
 Razor 1 
 Axe/Chisel 1 
Total  61 
 
8.3 Applying the model 
Holland is a very interesting place in Bronze Age Europe. It is here that the influences of 
Nordic tradition of the North and the Atlantic tradition of the south meet (Fokkens and 
Fontijn 2013, 551). This is exemplified by several metal deposits. Firstly, the grave goods 
found in the burial mounds of in Zwaagdijk, correspond with the grave goods found in 
burial mounds in Denmark. Secondly, the hoard of Voorhout and various single finds of 
palstaves correspond with the Atlantic deposition tradition.  
The elites in the area could have made use of several large river mouths that feed into 
the North Sea, tributaries of these rivers would make excellent natural harbours. Local 
elites could demand tribute in the form of metal for the use of these natural harbours.  
Furthermore, the prevailing sea-current towards Denmark follows the Dutch coastline. 
This would provide a safe way of travel towards Scandinavia that does not necessitate 
open-ocean travel. This could have forced or pursued traders to stick close to the coast, 
allowing elites the opportunity for piracy or demanding tribute to clear pirates from the 
area. 
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West-Frisia formed a tight corridor to the sea in the west and the “IJsselmeer” as well as 
the rivers that feed this lake which originated far into Germany during the Bronze Age. 
Traders using the rivers would have been forced to stick with the river until West-Frisia 
or traverse the peat bogs in an attempt to bypass the region. The result is a territory 
which holds a highly strategic position in the trade routes, a true natural bottleneck.  
However, Earle et al. (2015) see the Netherlands as a void between Bronze Age 
traditions (Earle et al. 2015, 636). Earle et al. have dismissed Holland as a region without 
importance. However, the archaeological record shows several metal deposits in the 
smallest of case-study regions of this thesis. These metal deposits also clearly show that 
Holland is not only part of one, but seemingly the border between two Bronze Age 
traditions (Fokkens and Fontijn 2013, 551). Furthermore, the location of the region 
offers natural harbours, and favourable position in relation to sea-currents which Earle 
et al. seem to hold in high regard (Earle et al. 2015, 644). 
8.3.1 Natural bottlenecks 
As in Brittany rivers are the key bottlenecks in the system (Figure 32). The rivers are 
even more important in Holland, since alternative routes are made very challenging due 
to the extensive peatbogs of the region. River mouths also provided safe harbour for 
seagoing vessels traveling along the coast. Both options could be pursued by elites at 
the coast of Holland.  
Unfortunately, the coast is not as valuable a bottleneck as in other regions. Almost every 
part of the Dutch coast is lined with beaches, making landing easy (Fontijn 2009, 134). 
Even though, more secure natural harbours would be present, these could be 
circumvented by traders. The natural harbour bottleneck therefore needs to be 
enforced in order to have the desired effect. However, this is also the case in Thy. 
Therefore, it could not diminish the value of the bottlenecks as much as Earle et al. as to 
warrant Holland useless. Alternatively, the denizens of the coast of Holland could have 
resort to piracy and make use of their proximity to the favourable currents of the North 
Sea to attack trading vessels and tribute. 
 In West-Frisia the bottleneck was probably easier to exploit. Traders would be forced to 
traverse the floodplain to travel to either the North Sea or to the rivers that lead to the 
north. Traders using this route would prevent a possible hazardous sea voyage but were 
forced to comply to the demands of the West-Frisian inhabitants.  
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Figure 32: Suggested trade routes and bottlenecks of Holland (after Vos and the Vries 2013; 
commons.wikimedia.org/wiki/File:Netherlands_location_map). 
 
8.3.2 The comparative advantage: location 
The comparative advantage of both the coast of Holland and West-Frisia would be their 
location to trade routes, just like the tells of Hungary. Holland is not known for exclusive 
resources. Furthermore, due to the large peat bogs, the region does not even have large 
tracts of land to support a large population to make a labour a comparative advantage. 
The coast of Holland might have benefitted by being close to the river mouths of the 
Meuse, Rhine, IJsell and “Oer-IJ” and their location on the coast to control the inland 
access to the North Sea and the maritime connections that come with it (Cunliffe 2001 
in Fontijn 2009, 135).  
West-Frisia would be able to use their access to the “IJsselmeer” to the east and the 
North Sea on the west to establish a landed chiefdom, if the trade volume allows for 
such as a position. As described above the region is stuck between large peat bogs 
impeding access.  
Since the location is the comparative advantage in these regions and the natural 
location stays roughly the same during the EBA and MBA, I should be able to research 
the correlation of metal deposits and bottlenecks diachronically.  
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8.3.3 Distribution of metal depositions 
The number of metal deposits in Holland is low, however their distribution is quite 
interesting (Figure 33). Their locations seem closely tied to the habitable parts of 
Holland. The distribution of metal objects is quite straightforward. There are roughly 
three concentrations visible in Holland. One is to the west on the dunes, here the 
deposits seem to be spread evenly across the dunes (Figure 33.sector 1). The second 
concentration is in the east of West-Frisia, just west of the “IJsselmeer” (Figure 33.sector 
2). Finally, the third concentration seems to be just east of the peat bogs and south of 
the “Markermeer” and north of the Rhine (Figure 33.sector 3).  
8.3.3.1 Sector 1 
The first concentration on the coast does not seem to be correlated with the with the 
coast, since most of the deposits are on the east part of the dunes (Figure 3.sector 1). 
The deposits, including the large Voorhout hoard, seem to be quite closely situated to 
the rivers. The majority of sites are within a ten-kilometre range of the river mouths. 
However, it is to be said though that the distance between the river mouths are only 30 
kilometres. The deposits are therefore almost the maximum distance away of natural 
bottlenecks. 
8.3.3.2 Sector 2 
The second concentration, in West-Frisia, is quite dense (Figure 33.sector 2). It combines 
single finds with burials, among which is the largest metal deposition in a burial context 
in Holland: Zwaagdijk. Additionally, these metal deposits are found in a part of West-
Frisia where excavations have uncovered numerous house-plans, the date of which 
suggests that several longhouses were contemporary. This indicates that the region was 
densely populated (Roessingh in prep, 388). 
8.3.3.3 Sector 3 
The third concentration is likewise defined by barrows and single finds (Figure 33.sector 
3). This concentration is not correlated with any natural bottleneck and even located on 
the fringe of the sandy plain. Therefore, this concentration seems to contradict the logic 
of the model of Earle et al. (2015).  
 In other parts of the Netherlands peat bogs are known to contain Bronze Age 
metalwork, such as Ommerschans Sword (Van Den Broeke 2005, 663). This does not 
seem to be the case in Holland. It needs to be noted that most of the peat in which 
these objects would have been deposited has been extracted during the Middle Ages, 
potentially destroying metal deposits deposited in the peat bogs (Fokkens 2005a, 363).
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Figure 33: the distribution of 
metal deposits in Holland dated 
to the Early and Middle Bronze 
Age. The sectors highlight the 
variation of deposit location 
(after Vos and the Vries 2013). 
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8.4 Discussion 
This chapter documented the investigation of the association of metal finds with natural 
bottlenecks such as natural harbours in the form of tidal inlets or river mouths, 
settlements and trade routes, such as rivers. 
Metalwork in the Netherlands is scarce, only 35 deposits are known from the EBA and 
MBA, this is less than one tenth of the number of sites of Brittany. However, the 
habitable land within this region is only roughly 1000 square kilometres to the 27208 
square kilometres of Brittany. A simple calculation would therefore tell us that we 
should have expected roughly 27 times fewer metal deposits. When viewed from this 
perspective Holland is far richer than the region is generally credited for. Additionally, 
metal deposits could have been uncovered during the large peat extraction of the 
Middle Ages, therefore lost to present-day archaeologists (Fokkens 2005a, 363)  
The majority of metal deposits consist of single finds with only six deposits consisting of 
more than one artefact. Axes seem to be the most prevalent object in deposits, as in 
most regions, with more than half of it deposited in a single hoard.  
The metalwork of these larger deposits is quite diverse. The Voorhout hoard holds 
imported axes from the Atlantic Bronze Age tradition and burials such as the Zwaagdijk 
burial containing assemblages that are very reminiscent of the Nordic Bronze Age 
tradition (Fontijn 2009, 135). This indicates that the people of Holland partook in long 
distance exchange during the Bronze Age. 
The distribution of metal deposits is quite structured with three concentrations on the 
three most habitable stretches of land in Holland. Therefore, the correlation with 
settlements seems quite high. On the coast to the west, and in the east of West-Frisia 
we see that large metal deposits are usually located far from rivers, potential trade 
routes, or other natural bottlenecks. The concentrations of metal deposits are therefore 
probably not associated with natural bottlenecks. 
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9 Discussion 
In this chapter the results of the investigation of the association between natural 
bottlenecks and metal deposits, technical difficulties and limitations of the model of 
Earle et al. (2015), the shortcomings of the research presented in this thesis, the 
limitations of metal deposits as a proxy for power, and recommendations for future 
research into the role of metal deposits during the Bronze Age will be discussed.  
9.1 Natural bottlenecks and metal deposits 
The last four chapters presented case-studies in order to investigate the association 
perceived by Earle et al. (2015) between natural bottlenecks and metal deposits. This 
association would prove that elites emerged in places where they could influence 
trading networks. These elites would obtain wealth by owning natural harbours, (parts 
of) rivers and other bottlenecks within trading routes (Earle et al. 2015, 640-642).   
9.1.1 Case-study regions 
Two of the four case-studies, Thy and Hungary, have already been investigated by Earle 
et al. (2015). Earle et al. make claims over the metal deposits in these regions and their 
correlation with natural bottlenecks. However, they do not provide any distribution 
maps or systematically present other lines of evidence that proves their claims. 
Therefore, a re-evaluation of these regions was warranted. 
In addition to these two case-studies I have investigated the correlation between natural 
bottlenecks and metal deposits in two other regions previously unexplored by Earle et 
al. (2015). These two regions are Holland and Brittany. Both regions have metal 
deposits, valuable bottlenecks and comparative advantages. These regions therefore 
meet the conditions of Earle et al., the model proposed by Earle et al. should therefore 
be applicable (Earle et al. 2015, 650).  
9.1.2 Variation in geography 
The geography differs considerably between the four case-study regions. Due to 
differences in geography, the possible bottlenecks within the case-studies vary widely. 
This section will summarize the differences in geography of the various case-studies and 
the associated natural bottlenecks. 
9.1.2.1 Brittany (France) 
The peninsula of Brittany is surrounded by the ocean at three sides and has rivers 
reaching far inland, intersecting the peninsula. The peninsula is therefore well 
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approachable by sea and the inland is well traversable by boat. Parts of the coast of 
Brittany are cliffs, where sailors would not be able to land.  
The relief of Brittany is dictated by the Armorican Massif. The mountain chain has 
weathered considerably to form more of a plateau, with the highest peak only being 417 
metres above sea-level (academic-eb-com/...Armorican-Massif/9536).  
Natural harbours would be very important for trade, since only a part of the coast is 
approachable. These natural harbours could occur in coastal inlets, or at river mouths 
(Nichols 2009, 217). The rivers mouths would be especially valuable since they would 
also allow the emerging elite to control part of the river trade. Different elites could 
emerge further upstream of the rivers, these elites would develop through tribute of 
passing traders (Earle et al. 2015, 640-643). The key natural bottlenecks of Brittany are 
therefore the rivers and river mouths, with the former possibly less valuable than the 
later. 
9.1.2.2 Carpathian Basin (Hungary) 
The Carpathian Basin is the large plain between the Carpathian Mountain and the Alps. 
The plain is intersected by the Danube and Tisza. Hungary covers a large part of this 
plain. The landscape of Hungary can be described as a mix between grasslands and 
deciduous forests. The Danube and Tisza cut through the country and its tributaries 
intersect the plain. Hungary also boasts some sizable lakes, among which is lake Balaton 
(Sümegi et al. 2013, 19). 
Earle et al. describe that the Danube and “other major waterways” form the natural 
bottlenecks of Hungary (Earle et al. 2015, 641). This thesis focussed on the Danube and 
the Tisza, the two largest rivers of Hungary. Along the Danube fortified tells arose during 
the Bronze Age, which Earle et al. interpret as elite (ibidem). Traders travelling along the 
river would have had to pay tribute to the elites of the tell settlement, since they owned 
(that stretch of) the river (Earle et al. 2015, 642). 
9.1.2.3 Thy (Denmark) 
Thy is the south-western part of the island of Vendsyssel-Thy, which forms the north of 
Jutland. This coastal region is quite flat, with elevation rarely exceeding 50 metres above 
sea level. The soil of Thy consists mostly of sand, with dunes along the west coast 
(Petersen and Platen-Hallermund 2018, 189). It is unclear whether this dune coast 
formed before, during or after the Bronze Age. Pollen analysis of Thy shows that the 
number of trees drop drastically over the course of the Bronze Age, forests are assumed 
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to have been cut in favour of agricultural fields and grazing pastures (Søgaard et al. 
2018, 215).  
Thy has a very favourable position along the sea-currents of the North Sea according to 
Earle et al. (2015, 643). The accessibility of Thy would have made natural harbours 
valuable bottlenecks. These natural harbours would have been found primarily along the 
south and east-coast of Thy.   
On the east of Thy is a large inner sea, the Thisted Bredning. This inner sea might have 
been an important natural harbour during the Bronze Age. The landmass of Thy and the 
proximity of the nearby island of Mors would shelter boats from storms. However, this 
inner sea is vast, creating a natural harbour that is much larger than usual. Would one 
chief be able to control this bottleneck allowing only a small number of people to 
benefit from this bottleneck? Or did everyone along the east coast of Thy benefit from 
the sheltered inner sea of Thisted Brending? Traders mooring along the coast would 
have had to pay tribute to the owner of (a stretch of) the coast. 
9.1.2.4 Holland (The Netherlands) 
The geography of Holland has changed considerable since the Bronze Age. The coast was 
further land inward. Massive peatbogs developed behind the coast, constricting the 
habitable land of Bronze Age Holland to the coast and the floodplains (Fokkens 2005b, 
419). The floodplains, such as the large area of West-Frisia, were also hemmed in by 
large peatbogs. The coastline forms the highest elevation in the region, however the 
relief is minimal.  
As in Brittany, rivers are the key natural bottlenecks. The rivers are even more important 
in Holland, since alternative routes from the inland of the Netherlands towards the coast 
are made very challenging due to the extensive peatbogs of the region. River mouths 
also provided safe harbour for seagoing vessels traveling along the coast, or could have 
been used to stage piracy on trading vessels following the sea-currents north. Both 
options could have been exploited by emerging elites at the coast of Holland.  
The soil of the coast of Holland is made up of sand, just like Thy. Almost every part of 
the Dutch coast is lined with beaches, making landing easy (Fontijn 2009, 134). 
Therefore, natural harbours could have been circumvented by traders, making the 
natural harbours less valuable than those along the cliff coasts of Brittany.   
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The rivers running towards the oceans could also have been exploited. Traders would be 
forced to follow the rivers to travel to the North Sea. Established elites along the rivers 
could force passing traders to pay tribute. 
9.1.3 Variation in chronology 
There is a considerable variation between the chronologies of the various case-study 
regions (Table 14). Understanding the variation between different chronological systems 
is very important for investigating both natural bottlenecks and metal deposits. This 
section details how these differences in chronology might influence the investigation of 
the association between natural bottlenecks and metal deposits. 
Table 14: Chronology of the four case-study regions (after Vandkilde 1996; Gabbilot 2003, 16; Fokkens 
2005a, 357-360; Hornstrup et al. 2012; Fisch et al. 2013, 357). 
Chronology of the case-study regions 
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Natural bottlenecks are not eternal. Bottlenecks can change in two ways. Firstly, they 
can lose their value, by changes in the trading networks or technological advances (Earle 
et al. 2015, 649). Secondly, the natural bottlenecks themselves can change and alter. 
The best example for this is the siltation of a river.  
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The siltation might cause a river to change course. The changes of natural bottlenecks 
would take decades, however these small changes in the course of rivers will have a big 
impact on the distribution of metal deposits. The landed chiefdoms along the rivers 
would relocate with the river, leaving metal deposits associated with the old river 
course. Without a reconstruction of the original course of the river archaeologist will not 
be able to retrospectively associate these metal deposits with the course of the river. 
Time can also affect metal deposits. Since most prehistoric metals are recyclable it is 
thought that the majority of metal stays in circulation for centuries, with new metal 
being added in circulation each year (Earle et al. 2015, 638; Radivojević et al. 2018, 4). 
This means that bronze devaluated over the ages (Radivojević et al. 2018, 3). This 
devaluation is visible in the archaeological record by the constant increase of the 
number of objects in metal deposits (Radivojević et al. 2018, 4). 
Additionally, metal entered each of these regions at a different time. They might also 
have entered the Pan-European exchange networks for metals at a different time, or 
have their comparative advantages go in or out of demand over the course of the 
Bronze Age. Time is therefore crucial to the association of natural bottlenecks and metal 
deposits.  
9.1.4 Variation in deposition assemblage 
There is considerable variation of metalwork and deposition assemblages between the 
case-study regions. However, variation between the metalwork of different regions are 
mainly typological and not very important for the investigation. For example: a flat axe, 
flanged axe, palstave, or disc-wheel axe is made of roughly the same weight of metal. 
The variation between typology is therefore not something that is vital for this 
investigation. 
However, it is important to note that the metal assemblages in metal deposits is quite 
different from region to region. Metal deposits contexts are not created equal. Barrows 
usually hold far fewer metal objects than hoards. 
The second difference is the assemblage of metal objects that is deposited. In every 
region different kinds of objects are preferably deposited. Deposits in Brittany and 
Holland are characterized by the large number of axes. Deposits in Hungary are 
dominated by many ornamental objects. In Denmark knifes, daggers, and swords, can be 
found in the majority of metal deposits. 
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9.1.5 Natural bottlenecks and association with metal deposits 
Earle et al. do not provide a definition on when a metal deposit is associated with a 
natural bottleneck. In the abovementioned case-studies I have therefore relied on my 
own interpretation of their model (Chapter 9.2.2).  
In this thesis the association of metal deposits with natural bottlenecks is based on their 
spatial relation. The definition within this thesis is, that if a metal deposit is found close 
to a natural bottleneck it can be said that the metal deposit is associated with the 
natural bottleneck. Since A chiefly residence that gains wealth through tribute would 
need to enforce their claim to a stretch of river, natural harbour, or another natural 
bottleneck. Enforcing this claim would require the residence to be at least within the 
sight of the natural bottleneck. Being this close to their bottleneck would let elites ride 
or sail out to parlay with traders and demand tribute. If metal deposits are made by 
these elites than we would find them close to the chiefly residences. 
The distribution of metal deposits and their association with natural bottlenecks have 
been investigated in the last four chapters. The distribution maps show that metal 
deposits are not clearly associated with natural bottlenecks. 
In Brittany most, metal deposits seem to be close to rivers. However only roughly half of 
these deposits are close to proposed natural bottlenecks. A roughly equal number of 
metal deposits are found at places were a natural bottleneck would not be expected, 
such as at the origin of rivers up in the Armorican Massif. Are metal deposits therefore 
not necessarily associated with natural bottlenecks? 
In Hungary metal deposits are found close to both the Danube and the tell settlements. 
However, metal deposits are also concentrated in other parts of the country. These 
other concentrations are not associated with tell settlements. Furthermore, the 
concentration of metal deposits associated with both tells and the Danube hold less 
items than those in concentrations in other parts of Hungary. Therefore, this small 
concentration of metal deposits associated with both the tell settlements and the 
Danube does not prove the theory of Earle et al. (2015).  
In Thy the majority of metal deposits seem to line up primarily along the beach ridge 
which follows the east coast. Large numbers of deposits line up with the predicted 
bottleneck. However, there are some metal deposits further inland and the metal 
deposits of sections one, three, four and six do not seem to comply with the natural 
potential bottlenecks on Thy (Figure 28).  
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The metal deposits along the coast of Holland do not seem to line up with either the 
coast, nor the Meuse and Rhine. The metal deposits are located at almost the maximum 
distance between rivers on the east side of the dunes. The metal deposits of sector 
three are also located far from any potential bottlenecks (Figure 28). The metal deposits 
of sector two are the only ones which are located close to the bottleneck. 
It is interesting to see that the comparative advantages of Thy and Holland are very 
similar, while the number of metal deposits are drastically different between the 
regions. This suggests that the value of comparative advantages says nothing about the 
association with metal deposits. 
Metal deposits are also not preferentially located along natural bottlenecks. The metal 
deposits in Thy might be associated with natural bottlenecks. but only if the Thisted 
Bredning can be interpreted as a bottleneck, even though access to it was possible along 
the entire eastern coast of Thy (Figure 32). 
9.2 Limitations of the model of Earle et al. (2015) 
The model of Earle et al. has many interpretations on how the elite emerged, 
maintained their power and how it manifested itself in the archaeological record. 
However, the model of Earle et al. is scarce in citing evidence from the archaeological 
record. The model is therefore hard to substantiate. The model fails to provide a level of 
detail which is instrumental to their interpretations of the archaeological record and 
their claims on metal exchange and the proliferation of the elite during the Bronze Age. 
These important details include the definition of association of metal deposits with 
natural bottlenecks according to Earle et al. (2015), a lack of explanation on how the 
number of metal objects in a metal deposit relate to the significance of the metal 
deposit, and an outline of why they stuck only to Hungary and Thy as case-study regions 
in their model. 
9.2.1 Metal deposits and bottlenecks 
Earle et al. do not provide an adequate description of what constitutes an association of 
metal deposits with a natural bottleneck. This makes researching the natural bottleneck 
difficult and reflects poorly on the model of Earle et al. (2015) 
The model of Earle et al. does state that metal deposits are made by emerging elites. 
These elites gain their wealth by exploiting a bottleneck (Earle et al. 2015, 639). Elites 
deposit part of this wealth and in their immediate vicinity in the form of burials and 
hoards. According to the model of Earle et al. (2015) metal deposits are therefore found 
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at bottlenecks (Earle et al. 2015, 641). Unfortunately, Earle et al. do not mention how 
the bottlenecks, which should predict the locations of metal deposits, can be found 
within the archaeological record. The model therefore does not offer a tool for analysis, 
but an interpretation that cannot be tested using observations from the archaeological 
record. 
Furthermore, the model is wrong in saying that: “different political formations ranging 
from relatively egalitarian villages to chiefdoms to states will correspond with manifest 
opportunities for control and wealth mobilization” (Earle et al. 2015, 650). Since, the 
bottlenecks in Thy and Holland are the same, while the number of metal deposits are 
drastically different. 
9.2.2 Size of metal deposits 
Earle et al. regard “metal finds that occur in major hoards” as evidence for the 
exploitation of natural bottlenecks by the emerging elite (Earle et al. 2015, 641). 
Unfortunately, Earle et al. do not explain how and if the size of metal deposits informs 
on the status of individuals.  
Metal objects are instrumental in the model of Earle et al., “ownership of metal goods 
defined elite statuses, marked by displays seen in burials and hoards” (Earle et al. 2015, 
634). However, this quote suggests that every burial with a metal object in it is a burial 
of an elite, and that every hoard is the manifestation of actions by the elite. It therefore 
appears as if Earle et al. view metal deposition practises as an activity only pursued by 
the elite. Moreover, Earle et al. seem to make no difference between single finds and 
hoards, or burials, containing dozens of objects.  
How can the model of Earle et al. be researched when the model does not even account 
for differences in metal wealth per metal deposit? Apparently, the model of Earle et al. 
divides the Bronze Age population of Europe in two groups, elite and non-elite. 
However, does a single bronze pin in a grave, or a single axe in the field really illustrate 
the magnificence of an elite? The binary contradiction within the model does not allow 
for an investigation into the variation between commoners and elites during the Bronze 
Age. Therefore, the model of Earle et al. (2015) states another interpretation, rather 
than providing an analysis tool.  
9.2.3 Case-study regions 
Earle et al. use some examples of the archaeological record of Thy and Hungary to 
demonstrate the value of their model. Earle et al. do not outline their reasons for 
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choosing these regions outright. However, several key elements can be learned from 
their article: These regions were chosen because they have many metal deposits, houses 
interpreted as chiefly residences, valuable natural bottlenecks, and comparative 
advantages. However, the case-study regions of Thy and Hungary are not that different 
from other regions in Europe, albeit in the long-held notion that both regions are very 
rich in metal deposits (Childe 1930, 40; Earle and Kristiansen 2010, 227-230).  
Were Earle et al. already aware of the large metal deposits before researching why the 
metal deposits were deposited here? If yes, are Earle et al. guilty of confirmation bias? 
Are the regions special with respect to unprecedented chiefly residences? Do the 
hypothesised valuable natural bottlenecks and comparative advantages of Hungary and 
Thy show the emergence of a structured elite that manifests in the archaeological 
record? The next sections will investigate the interpretation by Earle et al. on chiefly 
residences in the four case-study regions of this thesis,  the value of bottlenecks and 
comparative advantages, and their use of predicting the emergence of the elite as 
evidenced by metal deposits. 
9.2.3.1 Elite residences 
The model of Earle et al. interpret both the houses encountered on tells in Hungary and 
the large longhouses of Thy to be chiefly residences (Earle et al. 2015, 643; 647). Earle et 
al. hypothesise that the emerging elites occupied the tells of Hungary and that these 
elites extracted tribute of travellers of the Danube and Benta by force (Earle et al. 2015, 
432).  
However, Earle et al. never outline why the tells of Hungary are elite residences. The 
structure of the settlements on these tells are inconsistent with their interpretation as 
elite residences. The excavated houses on Százhaombatta-Földvár, the best researched 
tell in Hungary, are roughly ten by five metres (Sørensen and Vicze 2013, 161). These 
modestly sized houses are very similar to one another (ibidem). The social 
differentiation between elite and commoner is therefore not visible. Furthermore, no 
weapons have been uncovered on the fortified site (pers. com. Vicze and Sørensen 
2017). The excavated site of Százhalombatta-Földvár instead documents many artisanal 
tools. The modest, very similar houses, lack of weapons and number of artisanal tools 
uncovered at the tell of Százhalombatta-Földvár suggest that tells were occupied by a 
peaceful, egalitarian society.   
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The houses in Thy are interpreted to be chiefly residences due to their size (Earle et al. 
2015, 647). The large house-plans are roughly 28 metres in length, many other houses 
are around fourteen metres in length. However, the large houses of Thy also house 
more than one family (Bech and Olsen 2018, 141). These large houses are built during 
the BA-II, when construction timber is said to be getting scarce. An alternative theory 
therefore suggests that, to save timber, large longhouses were constructed to house 
several, or larger families instead of housing chiefs (Bech and Olsen 2018, 142).  
Similar, large houses are found in Holland. The house-plans are quite large, averaging 
between sixteen and 29 metres in length. The houses in Holland are therefore on 
average larger than the houses of Thy (Roessingh in prep, 284). However, there is no 
evidence that suggests that the inhabitants of the larger houses have a higher status 
than those that live in smaller longhouses (Roessingh in prep, 389). 
9.2.3.2 The value of bottlenecks and comparative advantages 
Earle et al. state that: “We anticipate that different political formations ranging from 
relatively egalitarian villages to chiefdoms to states will correspond with manifest 
opportunities for control and wealth mobilization in the changing BA political economy” 
(Earle et al. 2015, 650). The opportunity of control of trade routes happens at 
bottlenecks according to Earle et al. “Bottlenecks are constriction points in commodity 
chains, which offer the opportunity to limit access by creating ownership over resources, 
technologies, or knowledge” (Earle et al. 2015, 639). These quotes suggest that the 
higher the value of the exploited bottleneck, the greater social equality between elite 
and commoner in a region. This is visible in the archaeological record according to Earle 
et al., since effective bottlenecks can be measured by the presence of metal deposits: 
“Along the Hungarian rivers and their immediate hinterland, metal finds occur in major 
hoards…, suggesting that trans-shipment places created effective bottlenecks” (Earle et 
al. 2015, 641-642). 
In the case of the spatial bottleneck this means that the value of a bottleneck is 
measured in the number of metal finds that can be found associated with it. These same 
metal deposits are also used to infer the existence of a local elite, since “ownership of 
metal goods defined elite statuses, marked by displays seen in burials and hoards” (Earle 
et al. 2015, 634). 
The concepts of bottlenecks and comparative advantages as outlined by Earle et al. 
seem therefore unfit for the investigation on elites in Europe during the Bronze Age. 
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Both the value of bottlenecks and the existence of a local elite are evidenced by metal 
deposits according to the model of Earle et al. (2015, 634; 641-642). Therefore, there is 
a confirmation bias regarding the value of the concepts of bottlenecks and comparative 
advantages for investigating the emergence of elites within the archaeological record. 
9.3 Limitations of the methodology 
I have worked tirelessly to represent the model of Earle et al. (2015) and represent the 
facts of the archaeological record as accurately as possible. However, as every study, 
this thesis is also not without faults and shortcomings. The following section will outline 
these, 
9.3.1 Geography 
One of the biggest shortcomings of this thesis was the assumed stability of the physical 
landscape. Rivers change their courses and humans have been actively altering the 
landscape for the past five millennia. The physical landscape of the Bronze Age is 
therefore most definitely not the same as the physical landscape at the time of writing 
this thesis.  
However, this shortcoming has not affected my investigation of the model of Earle et al., 
since the model does not take the changing of the physical landscape in account either. 
Furthermore, reconstructed Bronze Age landscapes are not available, except for the 
Paleogeographical maps of the Netherlands (Vos and de Vries 2013). 
9.3.2 Association with natural bottlenecks 
The investigation of the association between metal deposits and natural bottlenecks is 
somewhat flawed, this is due to several reasons. Firstly, Earle et al. do not explain how 
they define the association between a natural bottleneck and a metal hoard. Earle et al. 
did state that the major hoards along the Danube prove that the Danube is a natural 
bottleneck that is being exploited by an emerging elite (Earle et al. 2015, 641). This 
statement of Earle et al. suggests that there is a spatial relation between a natural 
bottleneck and a metal hoard. However, it does not mention the proximity of metal 
deposits to bottlenecks.  
This thesis has defined an association between natural bottlenecks and metal deposits 
by its proximity to each other. However, metal deposits made by emerging elites 
exploiting natural bottlenecks do not necessarily have to be made in the vicinity of the 
natural bottlenecks. It is perfectly reasonable for the emerging elite to walk a few hours 
before arriving at a place of importance to deposit the metal objects. Especially since the 
 136 
 
number of metal deposits over the Bronze Age seem quite low, possibly signalling that 
depositing metal was a special event. 
Therefore, the model of Earle et al. (2015) and the interpretation of this model in this 
thesis could be wrong about the relative proximity of metal deposits and the respective 
bottleneck. This doubt also further complicates the research potential of the model of 
Earle et al. (2015), since it eliminates the only evidence for the interpretation of the 
exploitation of natural bottlenecks by the emerging elite. 
9.3.3 Limitations of metal deposits 
This thesis has used metal deposits to test the model of Earle et al. (2015). Metal 
deposits are the proxy used by Earle et al. for the proliferation of the elite during the 
Bronze Age. Therefore, it was perfectly valid to analyse the spatial distribution of metal 
deposits in order to investigate the validity of the model of Earle et al. (2015). However, 
there are also limitations of using metal deposits as proxy for the proliferation of the 
elite. The next sections will document shortcomings of the use of metal deposits in this 
thesis and more general limitations of metal deposits as proxy for elite proliferation. 
9.3.3.1 Shortcomings of this thesis 
This thesis has made some decisions regarding the use of metal deposits, these 
decisions have been made to make the investigation of the relation between metal 
deposits and natural bottlenecks easier. However, they might have not provided an 
accurate description of reality.  
Firstly, metal objects are not created equal. For example, more metal goes into a sword 
than in a pendant. However, for the sake of this thesis the sum of objects in a metal 
deposit was used to characterize the size of the metal deposit. This meant that the size 
of metal deposits could be measured, since the weight of the individual objects is usually 
not recorded. However, if more metal makes a metal deposit more valuable, than the 
weight of each metal deposit would have provided a more truthful representation. 
Secondly, this thesis has been very dependent on diverse sets of data. These include 
catalogues of metal objects, spatial data, and map resources. This data is at the core of 
this bottom-up investigation on metal deposits and the proliferation of the elite. 
However, there might have been gaps of knowledge in this thesis, or the consulted data.  
The spatial data is the data source with the least veracity. The spatial data has usually 
been approximated by using the longitude and latitude from nearby towns. Even though 
my best efforts were put in to make these approximations as accurate as possible, there 
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is a margin of error between the plotted points on the map and the actual find location 
of the metal deposits. This discrepancy however was entirely unavoidable, since the 
coordinates of metal deposits are often not recorded within the literature.  
9.3.3.2 Metal deposits and the archaeological record 
Metal objects, and metal deposits by extent, are quizzical features within the 
archaeological record. Many things are not known about these features, even though 
they have been studied in detail for more than a century (Childe 1930; Fontijn 2016, 6). 
This section will highlight some of the questions regarding metal deposits relevant for 
the investigation in this thesis. 
Firstly, the hoards and barrows filled with metal objects speak to the imagination of 
many archaeologists and members of the public alike. Barrows for one have been 
excavated for decades. However, not all of these excavations have been documented 
and published, nor have they necessarily been excavated by archaeologists focused on 
the research potential of the barrows (Bourgeois 2013, 67; Szábo 2013, 793). 
Looting of metal objects found within the archaeological record is not a new 
phenomenon. However, online auction sites such as catawiki and the wide availability of 
metal detectors have made the trafficking of prehistoric metal objects easier than ever 
(Szábo 2013, 794). The effects of looting and the number of metal objects owned by 
private collectors are not known (Szábo 2013, 798). The dataset of metal deposits 
known to archaeologists, and those presented in this thesis, are therefore not 
necessarily all the Bronze Age metal deposits found in the case-study regions. 
Secondly, while major hoards can contain hundreds of metal items, the average metal 
deposit only contains a handful of metal objects. Earle et al. state that all, even these 
small deposits, were made by an elite (Earle et al. 2015, 634). However, Earle et al. also 
state several tonnes of bronze circulated each year within the Southern Scandinavia and 
Central Europe alone (Earle et al. 2015, 638). Compared to this calculation, the number 
of metal objects found within metal deposits is very low, especially when we consider 
that bronze can be indefinitely recycled.  
Not much was known about the wealth of metal objects in Bronze Age settlements until 
the excavation at Must Farm in 2015. At Must Farm a very well preserved Bronze Age 
village. The excavated area encompassed five houses, between these houses over 140 
metal objects were found (Pers. Com. Knight 2018). Most of these metal objects were 
simple tools, such as axes (ibidem). However, fragments of swords were also found in a 
 138 
 
bucket with other bronze scrap (ibidem). The material in this bucket has been 
interpreted as material destined to be recycled (ibidem).  
The 140 metal objects present in this settlement show that large quantities of metal 
objects were available for all people in the Bronze Age, even high-quality objects such as 
swords. If large quantities of metal was available to commoners, than why would metal 
deposits only be made by the elite? The interpretation of Earle et al. that metal deposits 
are only made by the elite is therefore questionably at best.  
Hoards and burials do not necessarily reflect on the actions of wealthy individuals. Earle 
et al. interpret that metal deposits in the Bronze Age are made by the wealthy elite 
(Earle et al. 2015, 634). However, commoners could also pool metal objects together in 
the form hoards. Additionally, “the dead don’t bury themselves, but are treated and 
disposed of by the living.” (Pearson 2003, 3). It is therefore completely possible that the 
grave goods accompanying an individual within a barrow are not that of the deceased 
but gifted to a esteemed member of society, hence could be why the community would 
go to great lengths to construct a barrow to mark the burial. 
Investigating metal deposits as a proxy for emerging elite is not without problems. The 
abovementioned examples illustrate that metal deposits alone will not suffice as 
evidence for the proliferation of the elite.  
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10 Conclusion 
Metal deposits form the most quizzical feature of the European Bronze Age. Large 
numbers of metal objects were deliberately deposited in inaccessible places in the 
landscape (Fontijn 2016, 6). Many theories have been developed to explain why Bronze 
Age people deposited these valuable metal objects. The model of Earle et al. state that 
metal deposits were made by the emerging elite. The metal deposits are therefore 
associated with the emergence of the elite during the Bronze Age. 
The model of Earle et al (2015) is the result of decades of research and is one of the 
most sophisticated models on elite proliferation during the Bronze Age at the moment 
of writing this thesis (Radivojević et al. 2018, 3). The model has had a big effect on the 
research into Bronze Age metal deposits. However, the model has never been 
scrutinized in detail before.  
This thesis started with a single research question: What is the contribution of the 
model of Earle et al. (2015) to the investigation on how metal exchange, modelled 
through metal finds, informs on elite proliferation during the Bronze Age? 
Unfortunately, the model of Earle et al. does not contribute much to the investigation 
on how metal exchange, modelled through metal finds, informs on elite proliferation 
during the Bronze Age. The main reason for this is the inability of the model to be 
checked, or used to predict, observations within the archaeological record. The sections 
below will provide a more detailed overview of the shortcomings of the model of Earle 
et al. (2015) and reflect on the limitations of the methodology of this thesis. 
10.1 The model of Earle et al. (2015) 
The previous chapters have reflected on the model of Earle et al. (2015) and have found 
it wanting. The model of Earle et al. offers many interpretations of metal deposits and 
the emergence of the elite, but does not provide analytical tools to investigate these 
phenomena. 
10.1.1 Bottlenecks 
Earle et al. use bottlenecks, constrictions along commodity chains or trade routes, to 
predict were elites would emerge during the Bronze Age (Earle et al. 2015, 639). Earle et 
al. propose six different bottlenecks: The spatial bottlenecks control of mines and 
smelting, control of boats, the warrior bottleneck, the artisan bottleneck, and control of 
export commodities (Earle et al. 2015, 639-648).  
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However only the spatial bottleneck is researchable (Chapter 2.2.1-2.2.7). This 
bottleneck is investigated in this thesis by analysing the association of metal deposits 
with natural bottlenecks such as, natural harbours, rivers, maritime currents as proxy for 
preferential maritime trading routes as well as river mouths (Earle et al. 2015, 644).  
The emerging elite would control these natural bottlenecks and demand tribute of 
passing traders, gaining wealth (Earle et al. 2015, 639). A part of this wealth would be 
deposited in a proximity of the residence of the elite. The residence of the elite would 
be close to the natural bottleneck. Metal deposits would therefore also be located close 
to the natural bottlenecks (Earle et al. 2015, 641).  
This thesis has investigated the spatial bottleneck and its association with metal deposit 
in four regions. Two, Hungary and Thy, which were already researched by Earle et al. but 
warranted new investigation and two, Brittany and Holland, which were not. These new 
regions complied with the conditions of the model of Earle et al. (2015). The 
investigation pointed out that natural bottlenecks and metal deposits are not 
preferentially associated. This result debunks the only researchable bottleneck proposed 
by Earle et al. (2015). 
The investigation of the natural bottleneck was also made more difficult by the lack of 
information in the article of Earle et al. (2015). Earle et al. insinuate that the association 
between metal deposits and natural bottleneck is based on a spatial relation (Earle et al. 
2015, 641). However they do not define this presumed spatial bottleneck. This forced an 
estimation based on the authors discretion.  
The most troubling conclusion is that the concepts of bottlenecks as outlined by Earle et 
al. are unfit for the investigation of elites in Europe during the Bronze Age. Both the 
value of bottlenecks and the existence of a local elite are evidenced by metal deposits 
according to the model of Earle et al. (2015, 634; 641-642). However, Earle et al. also 
state that metal deposits are only made by the elite (Earle et al. 2015). The model 
therefore interprets each metal deposit as made by an elite which exploited a 
bottleneck, creating a circular argument. The bottlenecks proposed by Earle et al. do not 
contribute to the study of the metal exchange, modelled through metal finds, informs 
on elite proliferation during the Bronze Age. 
10.1.2 Elite residences 
Another interpretation of Earle et al. which is important for researching the proliferation 
of the elite is the construction of elite residences. Earle et al. stat that these elite 
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residences can to be identified in the archaeological record thanks to the size (Earle et 
al. 2015). Earle et al. provide two examples of chiefly residences, one are the tells in 
Hungary and the other are the large longhouses in Thy.  
However, the houses uncovered on the tell of Százhalombatta-Földvár, the best 
researched tell in Hungary, show that the houses are modest and very similar to one 
another (Sørensen and Vicze 2013, 161). Finds of the site are for a large part made up of 
artisanal tools, rather than weapons (pers. com. Sørensen and Vicze). The social 
differentiation between elite and commoner is therefore not visible. The modest, very 
similar houses, lack of weapons and number of artisanal tools uncovered at the tell of 
Százhalombatta-Földvár suggest that tells were occupied by a peaceful, egalitarian 
society.   
The longhouses of Thy are larger than those of Hungary. Most of these large houses 
were built during the BA-II, when construction timber is said to be getting scarce. Most 
of these houses show evidence of two habitational zones. Bech and Olsen therefore 
suggest that these large houses were constructed to house several, or larger families in 
order to save on timber (Bech and Olsen 2018, 142). 
Additionally, the houses of Thy are not especially large. Similar sized and even longer 
houses are found in the Netherlands (Roessingh in prep, 284). These larger house-plans 
show no evidence that suggests that the inhabitants of have a higher status than those 
that live in smaller longhouses (Roessingh in prep, 389). 
The existence of chiefly residences is contested in the archaeological record and variable 
per region. This observation therefore does not aid the investigation on how metal 
exchange, modelled through metal finds, informs on elite proliferation during the 
Bronze Age. 
10.1.3 Metal deposits 
The model of Earle et al. has a singular use of metal deposits, they serve to illustrate the 
validity of their bottlenecks and therefore their model. Earle et al. state that displays of 
wealth through metal objects was only reserved for the elite (Earle et al. 2015, 634).  
Within the model of Earle there is therefore no difference between a metal deposit 
containing a single item, or one containing several hundred metal objects. The binary 
contradiction within the model does not allow for an investigation into the variation 
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between commoners and elites during the Bronze Age. Therefore, the model of Earle et 
al. (2015) states another interpretation, rather than providing an analysis tool. 
Large hoards can contain hundreds of metal items. However, the average metal deposit 
holds only a handful of metal objects. Earle et al. state that all, even these small 
deposits, were made by an elite (Earle et al. 2015, 634). However, Earle et al. also state 
several tonnes of bronze circulated each year within the Southern Scandinavia and 
Central Europe alone (Earle et al. 2015, 638). Compared to this calculation, the number 
of metal objects found within metal deposits is very low, especially when we consider 
that bronze can be indefinitely recycled. 
The recent excavations of Must Farm has shown that large quantities, and high quality 
items such as swords, can be found in the settlements of commoners as well (pers. com. 
Knight 2018). Archaeologists uncovered around 140 metal objects between five Bronze 
Age houses in Britain (pers. com. Knight 2018). The excavation of Must farm shows that 
metal was apparently widely circulated in Bronze Age society. It is therefore entirely 
possible that metal deposits were not necessarily made by particularly wealthy 
individuals.  
The model of Earle et al. provides an interpretation of metal deposits. However their 
assumption regarding metal deposits are unfounded by the archaeological record and 
therefore do not lend themselves to the investigation on elite proliferation during the 
Bronze Age. 
10.2 Limitations of the methodology 
The author has tried to represent the model of Earle et al. (2015) and the archaeological 
record as accurately as possible within this thesis. However every study is susceptible to 
shortcomings. 
One of the major shortcomings of this research is the presumed stability of the physical 
landscape. However, this shortcoming has not affected the investigation of the model of 
Earle et al., since the model does not take the changing of the physical landscape in 
account either. Furthermore, reconstructed Bronze Age landscapes are not available, 
except for the Paleogeographical maps of the Netherlands (Vos and de Vries 2013). 
This thesis has defined an association between natural bottlenecks and metal deposits 
by its proximity to each other. However, metal deposits made by emerging elites 
exploiting natural bottlenecks do not necessarily have to be made in the vicinity of the 
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natural bottlenecks. It is perfectly reasonable for a metal deposit to be made at a place 
of importance dozens of kilometres away of the homestead or natural bottleneck.. 
Especially, since the number of metal deposits over the Bronze Age seem quite low, 
signalling that depositing of metal was a special event. 
Therefore, the model of Earle et al. (2015) and the interpretation of this model in this 
thesis could be wrong about the relative proximity of metal deposits and the respective 
bottleneck. This doubt also further complicates the research potential of the model of 
Earle et al. (2015), since it eliminates the only evidence for the interpretation of the 
exploitation of natural bottlenecks by the emerging elite. 
10.3 Future research 
This thesis has gathered a lot of data about metal deposits in Bronze Age Europe. 
However, only a small number of variables were needed for investigating the association 
between natural bottlenecks and metal deposits. This additional information can be 
used future studies into the nature of metal deposits in Bronze Age Europe. 
Earle et al. view metal deposits in the Bronze Age as a side effect of the exploitation of 
bottlenecks by the emerging elite (Earle et al. 2015, 639). The model of Earle et al. 
portrays the Bronze Age people as rational and focussed on profit. These Bronze Age 
capitalists battled for control of trade routes, commodities and status (Earle et al. 2015, 
650). The outcome of these battles resulted in a hierarchical society, were the wealthy 
elites controlled the commoners. However, Earle et al. (2015) do not have an 
explanation for the quizzical phenomenon itself. These deposits also do not fit the 
model of the rational Bronze Age elite. Why would they destroy commodities? 
An interesting topic to research is the selective deposition of metal objects. Fontijn has 
proven that metal deposits in the south of the Netherlands follow a given set of rules. 
Metal is not just being deposited, it is selectively deposited (Fontijn 2002, 211). An 
investigation into the selective deposition of metal objects might therefore reveal more 
information about the nature of metal deposits in the European Bronze Age. 
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Summary 
In 2015 Earle et al. published a paper on metal trade and its correlation to the 
proliferation of the elite in Europe during the Bronze Age. Earle et al. pose that deposits 
of metal, in the form of hoards and burials, correlate with bottlenecks in these supra-
regional trading networks (Earle et al. 2015, 639). Social stratification would emerge 
when one was able to control the trading route of bronze or the commodities 
exchanged for bronze (Earle et al. 2015, 634).  
The research question of this thesis is therefore: What is the contribution of the model 
of Earle et al. (2015) to the investigation on how metal exchange, modelled through 
metal finds, informs on elite proliferation during the Bronze Age. 
This thesis scrutinizes the model of Earle et al. by analysing metal finds and their 
distribution across various case studies spread over Europe during the Early- and Middle 
Bronze Age. The research focuses on testing whether the distribution of metal finds 
follows the characteristics of Earle et al. (2015) theory. This study combines finds from 
several catalogues and articles to provide an unprecedented overview of the 
archaeological record of more than 25.000 finds found between almost 900 sites spread 
over Brittany (France), Carpathian Basin (Hungary), Thisted Amt (Denmark), the coast of 
Holland, and West-Frisia (The Netherlands). 
The investigation within this thesis showed that only one out of the six bottlenecks 
proposed by Earle et al. were fit for further investigation. The research into this 
bottleneck revealed that metal deposits were not preferentially associated with this 
bottleneck and that it contained a circular argument. The investigation also found a 
plethora of fallacies within the model of Earle et al. (2015). 
The conclusion of this thesis is therefore that the model of Earle et al. does not 
contribute much to the investigation on how metal exchange, modelled through metal 
finds, informs on elite proliferation during the Bronze Age. The main reason for this is 
the inability of the model to be checked, or used to predict, observations within the 
archaeological record. The model of Earle et al. does not contribute any analytical tools 
to research metal deposits and their perceived association with the proliferation of the 
elite in the Bronze Age. 
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